


No other Southern City has a more inter- 
sting or romantic background than Houston, 
named after General Sam Houston, hero of the 
tattle of San Jacinto, where the Republic of 
Texas achieved independence from Mexico. 


; Houston’s rise to metropolitan proportions 
Yaisbased on its swift growth as an industrial 
udshipping center. It is the nation’s leading 
cotton port and spot cotton market, ranks third 
inexports and sixth in total foreign commerce. 
The largest city in the State of Texas, Houston 
is recognized as the outstanding petroleum 
moducing, refining and shipping center of the 
world, one of the most important lumber 
makets of the South, while eighty-five per 
ent of the sulphur of the world is produced 
inthe nearby area. Adequate marine, rail 
and air line transportation facilities serve this 
community. 
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The Pittsburgh Meters being used in the 
program to make a 10OO% metered distribution 
ystem are helping to protect the investment 
Houston has in its water works. 


ITTSBURGH EQUITABLE METER CO. 
MERCO NORDSTROM VALVE CO. 


MAIN OFFICES PITTSBURGH, PA. 











= Tonk LOS ANGELES TULSA HOUSTON MEMPHIS 
UML KANSAS CITY CHICAGO PHILADELPHIA ATLANTA 

























= 





me a TT om 
fa ss. . : is 
weer * 





® SEVENTY years before our Company was organized a cast iron water 
main was-laid in the Greenwich Village section of New York City. This 
105-year old main is still in service and in excellent condition. We have 
35 years experience in perfecting and producing cast iron pipe: one of 
the finest foundry laboratories extant; and exceptional facilities for pipe 
manufacture and service. But the most important thing we have 


to offer is the native high resistance to corrosion of good gray iron. 





Super-de Lavaud Centrifugal -lUC( hl : — a — a U.S. Threaded Cast Iron Pipe 
Cast Iron Pipe . ae mame (US. Flexible Joint Pipe 
U.S. Pit Cast Pipe ‘ » pes : " a. Alloy and Gray Iron Castings 
U.S. Mechanical Joint Pipe ; es CSE AREA Bs es ae U.S. Cast Iron Culverts 
U.S. Ni-Resist Cast Iron Pipe 4 5 _ , : - } E : U.S. Cast Iron Roof Plates 
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*Rapid Sand Filter 
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WASH AND FILTERED WATER MANIFOLD. 
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THIS OUTSTANDING DEVELOPMENT 
IS PROVING ITS WORTH 


* every case the installation of this much discussed 
improvement in water filtration practice has given 


completely satisfactory service. 


Every installation has proved that here is the most 


outstanding improvement in filter design in years. 


In addition to installations of the regular “RSF” 
plates, with distribution laterals formed on the under 
side, plain Aloxite Brand Plates of a similar grade and 
supported on ridges have been used in some filters. 


Every advantage claimed for the system is being 

proved— and here are some of them: 

e@ Uniformity of backwash. 

@ Permanent protection against disruption of sand bed. 

@ Elimination of gravel layers. 

e A chemically inert filter bottom. 

@ Reduced wash water quantity. 

@ Reduced operating heads, both filtering and back- 
washing. 

@ Air wash without auxiliary equipment. 


Our sanitary engineers will gladly discuss this new system with you 





THE CARBORUNDUM COMPANY 
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7 imely TASTE and ODOR 
Suggestions 


By E. A. SIGWORTH 





HE following suggestions are offered by E. A. Sigworth, 
Technical Sales Staff, for your guidance, because of unusual 
dry conditions now prevailing: 


1. During serious taste and odor control difficulties such as are 
liable to occur from drought conditions, it is advisable to pre- 
chlorinate heavily and adjust the coagulant so that the most 
effective type of floe can be formed. 


2. The next step is to place all available filters in service at the 
solwest practicable rate of filtration. 


3. The application of AQUA NUCHAR prior to sedimentation 
at a dosage of 16 lbs. per million gallons in order to aid coagu- 
lation of low turbidity waters and an equal quantity directly to 
the filter influent in order to eliminate tastes and odors. 


4. Individual samples should be taken from filter units to deter- 
mine whether any one filter is responsible for the taste and odor 


produced. The AQUA NUCHAR ODOR DETECTOR (fur- 


SUMMER TIME... DROUGHT TIME... 










E. A. Sigworth 
Technical Sales Staff 


nished gratuitously by writing to the Industrial Chemical Sales 
Co., Inc., 230 Park Avenue, New York City) should be used 
to accurately make these determinations. 


5. After filtration it is always good practice to use the ammonia- 
chlorine treatment, especially in connection with prechlorina- 
tion. 


6. As soon as the taste and odor is removed, adjustment of the 
carbon dosage can be made, possibly discontinuing the applica- 
tion of carbon to the filters because the application in the mix- 
ing chamber will keen the filers “seeded” with carbon particles. 
Prechlorination should be continued at a high dosage if there 
is possibility of contamination, because it is always better to 
be safe than sorry. 


Mr. Sigworth will consider it a privilege to answer correspond- 
ence on your taste and odor problems. 


THREE PLANTS AND TWENTY-SEVEN WAREHOUSE STOCK POINTS 
TO SERVE YOU DURING SEVERE TASTE AND ODOR EPIDEMICS 


INDUSTRIAL CHEMICAL SALES COMPANY, INC. 


230 Park Avenue, New York. 
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205 West Wacker Drive, Chicago, III. 


418 Schofield Bldg., Cleveland, Ohio. 
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Because they take the “peak” out of peak loads for pumping 
plants, large capacity elevated tanks have had an important place 
in recent water works modernization programs throughout the 
country. 

The engineering principles underlying the use of elevated 
storage are simple and easily understandable, yet they deserve 
the careful consideration of those interested in improving service 
and reducing costs. 

To enable water works engineers to complete modernization 
programs with minimum expense and maximum assurance of 
complete satisfaction, our organization has long specialized in 
the fabrication and erection of tanks individually designed to fit 
the specific requirements for any particular location. The roll 
call of cities that have capitalized on advantages offered by 
Horton tanks covers the entire country. The record of improved 
service secured is well known. Let us show you how you too can 
capitalize on the advantages of elevated storage. 


Write our nearest office for information. Three big plants insure 
prompt fabrication—skilled field erection crews always at your service 


equipment. 





PRODUCTS: 


Horton Radial-Cone Tanks—Large 
capacity with small variation in 
head. Used extensively for capac- 
ities of 500,000 to 2,000,000 gal.; with 
only 25 ft. tank depth. 

Horton Ellipsoidal Bottom Tanks— 
Efficient design makes for eco- 
nomical construction. In standard 
capacities from 10,000 to 2,000,000 
gal. 

Hortonspheres — High - Pressure 
holders for manufactured, natural 
or sewage gas. Big capacity with 
small size. 

Miscellaneous — We also, regularly 
build and erect specially designed 
reservoirs, washwater tanks, pen- 
stocks, pipe, flumes, smoke stacks, 
surge tanks, standpipes, and other 
types of welded or riveted plate 
work. 


CHICAGO BRIDGE & IRON WORKS 


Chicage..... 2198 Old Colony Bldg. Dallas. 1479 Dallas Athletic Club Bldg. Houston......... 


New York.. 3390-165 Broadway Bldg. Birmingham... .1586 North 50th St. Detroit....... 














-+ +2919 Main St. 


Left — 500,000-gal. Radial- 
Cone Bottom Tank at Wyan- 
dotte, Mich. Height to bot- 
tom is 95 ft. Head range 
within tank is only 25 ft. 


Inset — Modern pumping 
plant with Fairbanks-Morse 





Boston. .1548 Consolidated Gas Bldg. 
1551 Lafayette Bldg. San Francisco. ...1083 Rialto Bldg. 
Cleveland. ...2262 Rockefeller Bldg. Tulsa........ 1646 Thompson Bldg. Philadelphia. .1644-1700 Walnut St. Los Angeles. ...1455 Wm. Fox Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 
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Oak Park’s PWA Project No. 1662 includes 46,3 10 ft. 
of reinforced concrete pipe 24 to 60 in. in diameter 
and 25,560 ft. of reinforced concrete construction— 
approximately 13.6 miles, 8% miles of which is in 
tunnel. James A. Howe, President of Village Board; 
William Thomas, Village Engineer; Carey De Buttes, 
Commissioner of Public Works. Contractors: Michael 
Pontarelli, S. A. Healy and John Marsch. 
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Oak Park’s New Sewera ge System 
includes 13.6 miles of Concrete Sewers 


IMPORTANT PROJECT FINANCED 
WITH SEWER RENTAL BONDS 


Among recent municipal bond offerings is the 
$1,225,000 sewerage revenue issue of the 
village of Oak Park, Illinois, carrying 4% 
coupons. A $765,000 PWA grant increases 
the total improvement fund to $1,990,000. 
Annual interest and principal requirements, 
operating and depreciation charges will be 
met by a fixed quarterly levy against water 
users that is estimated to produce $103,707 
annually. 

Wisely, Oak Park is protecting its invest- 
ment by using concrete extensively for its new 
sewers. 

Concrete has proved its merit for all sizes 
and types of sewers in dozens of million-dollar 
programs, and in thousands of smaller proj- 
ects. It is strong and durable—reduces infil- 
tration and leakage—cuts maintenance to the 
minimum—is moderate in cost. 

Experienced sanitary engineers in charge, 
plus use of concrete, assure the success of any 
sewer project. 

For facts on the use of concrete in sewers, 
write for your free copies of “Monolithic 


Concrete Sewers’”’ and ‘Concrete Pipe Sewers.” 


PORTLAND CEMENT ASSOCIATION 
DEPT. A7-29, 33 WEST GRAND AVE. 
CHICAGO, ILLINOIS 





























































Completely “self-supporting” — right from the start! This sludge-gas 
engine (Type EN-8) will direct-drive a rotary blower for the Madison 
(Wis.) Metropolitan Sewage District. Rating is 230 H. P. at 514 r. p.m. 
Exhaust heat will be utilized for digestion. All Cooper-Bessemer gas and 
Diesel engines are convenient, reliable, economical. Sizes range from 
25 to 1500 H.P. Tell us your present cost of power, and we'll show 
you how to effect big savings. 


are COOPER- BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANT — Grove City, Pennsylvania 


25 West, 43rd St., Mills Bldg., 640 East 6lst St, 201° E. Ist St., 631 Spring St., 53 Duncan St., Magnolia Bidg., Esperson Bldg., 
New York City Washington,D.C. Los Angeles, Calif. Tulsa, Oklahoma Shreveport, La Gloucester, Mass. Dallas, Texas Houston, Texas 


Gas and Power Equipment Company, Birmingham, Alabama 
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THE NEWPORT NEWS WATERWORKS COMMISSION 
Endorses. MATHIESON CHLORINE 











































OR the past ten years, Mathieson 
Liquid Chlorine has been used 
almost continuously in treating the 





Work® 
_— ie root water supply of Newport News, Va. 
x 4 ° « 
00 Bator, BT nent During that time, as Mr. Dugger 
qatiene® eo aavise nat © soos, Ot says in his letter, "We have experi- 
a - gion since was > asin 7% enced no trouble whatsoever in the 
commis peed + A 
—— oe one 708? a eroatnas of we use of this product, and the service 
qpe exe? exe connection of oe weer tne which you have rendered... has 
proauet + eT een been exceptionally good.” In these — | 
Ly of e 
qwoter Sur? se, south pave few words is summed up the de- 
f vires? a of time we Ps < ° 
Peninsub® sng tDis perio nwa owe pendability of Mathieson Liquid 
4 no vrounte wnatsoe esc yon BON Chlorine—a pure product, trouble- 
e wic . 
eT goauet, ont SH cm epoce coment” ‘ free containers and valves, prompt 
of this ? orion wit? delivery service 
a in comme 
render? septs coal} goods ae youre» Sar cS 
en eo Very - 
¥ q The MATHIESON ALKALI WORKS inc.) 
mowers Mens ce** 60 East 42nd Street New York, N. Y. 


Soda Ash.. Liquid Chlorine. . Bicarbonate of Soda 
.- HTH and HTH-15.. Caustic Soda. . Bleaching 
Powder . . Ammonia, -Anhydrous and Aqua. . 
grp/B- PH-Plus (Fused Alkali) . . Solid Carbon Dioxide 
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“| am able to remove the sludge from 
my sludge beds 10 days earlier than 
before, since using a 


ROYER SLUDGE 
DISINTEGRATOR" 


is the statement of a prominent Public Works Official of Long Island, New 
York, after using one of these machines for the past year. 








The machine referred to is the Model ''C-2" shown above, which disintegrates 
and loads in one operation. 


Think of what this means to any sewage disposal plant. 


Write for details. 


Royer Foundry & Machine Company 


158 PRINGLE ST. KINGSTON, PA. 


C. G. WIGLEY, Sole Rep. 3108 Atlantic Ave., Atlantic City, N. J. 
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This pipe was purchased new in 
1917. It has been passed on by 
the Pittsburg Testing Laborato- 
ries and stands hydrostatic test. 
Complete with valves and fit- 
tings. Available in any quantity. 
Write for descriptive photo- 
graphs and copy of Pittsburg 
Laboratories preliminary inspec- 
tion report. 






64 NORTH SECOND STREET 








Price 


FOB Kansas City, Mo. 


*20 ton 


Valves and Fittings Included 
Save ¥% on 5,000 Tons Cast Iron Pipe 


SONKEN-GALAMBA CORP. 


KANSAS CITY, KANSAS 


36-INCH 
3] je. as) ODE 
Class A. 


Standard 1|2-foot joints 
Weight, 4250, lbs. per joint 
Amount, 5000 tons 







Per 













48-INCH 





BELL & SPIGOT 


Class A 





Standard 12-foot joints 
Weight, 8000 Ibs. per joint 
Amount, 5000 tons 
































SERVICISED 


EXPANSION 
JOINTS 


for 


Sewage Plant 
Construction 


Remember, when you are plan- 
ning your new sewage plant, 
swimming pool or in fact any 
type of concrete structure, that 
the life of that structure depends 
on the joint filler you employ. 


SERVICISED EXPANSION JOINTS 


are made to exacting specifica- 











tions. Furnished in various types, 

Asphalt Plank such as Premoulded Asphalt, 
Expansion Joint Cork Rubber, Sponge Rubber, 
Waterproofings Plain Cork, and many other 
Asphalts types. They are made to pre- 


Fibre Plaster 
Sheet Asphalt 


vent and control cracking of con- 
crete, giving longer life to con- 


Waterprofing crete construction however or 
For Sewer wherever used. 
Tunnels Specify — SERVICISED Expansion 








Joints on your next concrete job. 


SERVICISED PRODUCTS CORP. 


605! WEST 65TH STREET CHICAGO, ILL. 
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Handsomely symmetrical— 
ready for action all the time 
—built for years and years 
of service—every point of 
Ludlow Hydrants is strictly 
first-class. 


Compare: Full force—no ob- 
struction in waterway. Non- 
freezing — drains .from the 
bottom. Inside design — 
eliminates surges and water 
hammer. Replaceable with- 
out digging — breaks above 
ground in case of accident. 
Maintenance—all parts eas- 
sy removable. 


TheLUDLOW VALVE MFG. CO, 


TROY, NEW YORK 

















See and examine this one-piece, non-slip 
grating for yourself. We have prepared a 
sample, paper weight size, and will be 
glad to send it to you on request together 
with complete catalog. Just say—send 
Grating sample. 


Blaw-Knox Steel Stair Treads are made 
from Electroforged steel grating using a 
nosing made from rolled diamond check- 
ered plate which sharply defines the edge 
of each tread. Available in all standard 
sizes. Ask for Form 1498. 


BLAW-KNOX COMPANY 


2053 FARMERS BANK BUILDING 


PITTSBURGH, PA. 














“‘More Than 4,500,000,000 
Gallons Per Day 
Pass Through 


SIMPLEX RATE CONTROLLERS” 


Simplicity of Design, Accuracy, De- 
pendability, Low Maintenance Cost, 
and Direct-Acting Features make 
SIMPLEX CONTROLLERS the selec- 
tion of Designing and Operating En- 
gineers all over the world. 


YOU can better YOUR filter oper- 
ation by their use. 


A card will bring you complete data. 





SIMPLEX VALVE & METER CO. 


6743 UPLAND STREET, PHILADELPHIA, PA. 














HOMOGENIZATION 


may be your key to 


ean improved product 
e lower operating cosis 
e greater profits 


Bowen Homogenizing 
Atomizer 
Closed Type 


(Patented) 





Send for illustrated bulletin No. 3, 
describing our new Spray Drying 
Chambers equipped with this 
remarkable homogenizing atomizer. 


BOWEN 


RESEARCH CORPORATION - 
GARWOOD, NEW JERSEY 
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... In SLUDGE DISPOSAL TIME! 


by BURNING into a clean, inert, odorless ash. 
Complete details regarding this sanitary 
time-labor-and-space-saving method of 
sewage sludge disposal 
formerly required for merely —— a are available on request. 

seahdsens HERRESHOFF | Inquiries are invited from 


Economy of time, as well as economy of 
space, is effected by the use of the Nichols 
Herreshoff Sewage Sludge Incinerator. 
With this equipment, weeks 





TREATING sewage sludge can 

isl atialt ont coallcial d SEWAGE SLUDGE 
° 55 9 aw ae INCINERATOR 

the sludge is converted 


engineers, public officials and 
| others who may be interested. 
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E. S. GILLETTE, Publisher 


“Distribution System Problems and 
Their Solutions’”—by Edward E. Minor, 
Chief Engr. and Manager, New Haven 
Water Co., relates experiences with 
eross-connecting main-flushing proce- 
dures, leakage correction, lined Cc. I. 
pipes and sundry problems in connection 
with the operation and maintenance of 
distribution systems. 

“4 Method of Estimating Yields from 
Underground Sources”—by L. R. Mc- 
Namee, Cons. Engr., Ann Arbor, Mich., 
describes a method employed by him- 
self for theoretically estimating the vol- 
ume of underground water flow and de- 
termining well locations most suitable 
in developing a source of supply and a 
dependable yield. Confirmation of the 
correctness of the method is presented 
in the form of pumping records from 
wells, located in accord with the theory. 


“Areo-Filtration of Sewage and Indus- 
trial Wastes’’—by H. O. Halvorsen, Min- 
neapolis, Minn., reveals a method of ma- 
terially improving the economics of sew- 
age treatment, with the dependable 
sprinkling filter. The method involves 
a scheme of recirculation and aeration 
which makes feasible extremely high 
loadings per unit area of the filters, 
without ponding, and without nuisance 
from odors or filter fly being produced. 
The process seems to make of the rug- 
ged and reliable sprinkling filter a unit 
simulating the activated sludge process. 
In it exists ‘‘activated-stone’’; surfaces 
bathed in air with 20 per cent oxygen, 
instead of putrescible ‘‘activated-floc’’ 
surfaces bathed in a solution carrying 
but limited and costly replenished 
available oxygen. Especially for large 
installations and treatment of strong 
sewages and industrial wastes is the 
new method of interest. The results 
reported are nothing short of astound- 
ing. 
“A Rapid Effective Emergency Method 
of Thawing Fire Hydrants’—which in- 
volves local heat production by the dump- 
ing of sulphuric acid into the ice cun- 
taining hydrant barrel, has been em- 
ployed at Lexington, Kentucky by its 
Fire Department for a number of years. 
The method has been described in a 
brief article by E. E. Jacobson, Chief 
Engineer, Lexington Water Company, at 
our request. This article is being pur- 
posely held for publication in a more 
seasonable issue. Look for it—the meth- 
od is unique, economical, effective and 
practical. What more? 


“Chemical or  Biological?’’—is the 
question raised by Dr. Hermann Bach 
of Essen, well known former Chief 
Chemist of Germany’s, Emscher Sewer- 
age District. In his article he discusses 
the dangers, in the present trend of 
losing ground gained by long experi- 
ence with biological processes of sew- 
age treatment. Dr. Bach points out the 
limitations of strictly chemical processes, 
but calls attention to the likely values of 
chemical methods as an adjunct to, or 
in combination with the biological 
methods. This because the biological is 
capable of destruction of soluble putres- 
cribles which chemical - mechanical 
processes do not alone remove. He con- 
siders the biological method the natural 
(‘“‘nature’s method’’) and therefore 
basically the correct method when ef- 
fectively applied and controlled. 


“Kinks in Operation and Mainte- 
nance”—which are being employed suc- 
cessfully in the Washington Suburban 
Sanitary District are to be incorporated 
into an article by Carl A. Hechmer, 
Engineer of Treatment and Distribution. 
Those who know the author, or have 
read his contributions will look forward 
with considerable interest to his forth- 
coming article. 
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ROM interceptor to treatment plant— 
handling raw sewage—a tight line as it 
must be—made of cast iron pipe. With 
crushing strength incomparably greater 


than that of any other material practicable 

Cast iron pipe installed to convey 
raw sewage from interceptor to 
tight against acid trade waste or infiltra- treatment plant at Annapolis, Md. 


for sewer mains, and joints permanently 


tion of any kind, cast iron pipe is clearly 
the most desirable material for sanitary 
sewers leading into treatment plants. For 
further information address The Cast Iron 
Pipe Research Association, Thos. F. Wolfe, 
Research Engineer, 1013 Peoples Gas 


Building, Chicago, III. case mow) 


CAST IRON PIPE 
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RAW WATER PREPARATION AND USE OF 
CHLORINATED COPPERAS AT RICHMOND, VA. 


By MARSDEN C. SMITH* 


Richmond, Va. 





O INDICATE how much 

the improvements that have 

been made in raw water prep- 
aration have accomplished at Rich- 
mond, Va., Table I has been pre- 
pared. In this table the water after 
filtration obtained during Septem- 
ber, 1930, can be compared with 
the water which had been coagu- 
lated and settled but not filtered, as 
it was produced during September, 
1935. 

From this table it is apparent 
that improved raw water prepara- 
tion has produced a better water 
without the aid of filtration and, furthermore, a reduc- 
tion in the quantity of coagulant required, amounting to 
more than 67 per cent, was permissible. The results 
for the month of September have been cited because 
the raw water is always then most difficult to treat. This 
is probably an unusual case, but is one that adds evi- 
dence to the value of the splendid work that is being 
done from coast to coast to obtain better raw-water 
preparation for filtration. 

The Richmond plant is an ideal laboratory location, 
the raw water presenting a wide variety of the problems 
known to water purification. The source of supply, the 
James River, drains an area of seemingly unlimited 


*Kngineer of Water and Electricity, Richmond, Va. 
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° ’ t 3 4 5 @ 7 8 
CUBIC CENTIMETERS WASTE ADDED TO 250,000 ce RIVER WATER 


Fig. \—Curves Revealing Effect of Pulp and Paper Mill Wastes 
on Coagulant Requirements and Cost of Treatment. 
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The First of the Flocculators, Installed at the Inlet End of One 

of Richmond’s Coagulating Basins, One Inlet of Which Is Seen 

in the Lower Left Corner of the Picture. The Paddles Move 
Bottom Floc Back Toward the Inlet. 


types of soil and many industrial plants add their waste 
materials. 

Temperature, a factor in coagulation the importance 
of which is frequently not realized, varies from the 
coldest to perhaps within a few degrees of the warm- 
est found in any supply. And finally, the river flow is 
from 348 to 113,000 c.f.s., with its consequent change in 
quality from a highly turbid “rain” water to a highly 
colored, limestone “spring” water. 

The improvements in raw water preparation have 
been along three lines: 

1. Reduction, by industry, in the quantity of the 
coagulation inhibitory trade wastes that are discharged 
into the stream above Richmond. 

2. In the mechanical treatment. 

3. In the chemical treatment. 

The inhibitory effects of several types of pulp and 
paper mill wastes on coagulation are indicated in Fig. I. 
It is evident that with several large establishments dis- 
charging a mixture of these wastes into the stream, it 
TABLE I—COAGULATED WATER COMPARED WITH 


FILTERED WATER 
Turbidity Color Oxy. Cons. Residual Quantity 


Alumina for Coag. 
Month average PPM PPM PPM _ PPM Lb.Mil.Gal. 
Filtered (Sept. ’30)... 1.5 7.3 4.5 


0.80 816 
Coagulated (Sept. ’35) 0.5 3.6 2.5 0.25 266 
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became imperative to limit the quantities. While there 
has been much improvement because of the cooperation 
of the responsible manufacturers, they continue to dis- 
charge sufficient quantities of waste to considerably in- 
crease the natural difficulty in preparing the James River 
water for filtration. 


Mechanical Floc Treatment 


Laboratory studies indicated that additional mixing 
time and more efficient mixing in plant operation would 
materially improve the water preparation for filtration. 
Later it was found that the return of a part of the set- 
tled floc to be mixed with the new floc in the course of 
formation would increase further the effectiveness of 
coagulation and reduce the required dosage of coagulant. 
As a result the mechanical stirring and recirculating 
devices, which have subsequently become known as 
“Flocculators” were designed and installed. The first 
detailed description of the “Flocculator” design and 
the results obtained was given in an article published in 
the April 1932 issue of WatER WorKs AND SEWERAGE 
and subsequently in the April 1933 Journal of the 
American Water Works Association. The highly suc- 
cessful operating results reported in these two articles 
has continued. In fact, during the past winter (1935), 
their efficiency has been more noticeable than ever 
before. 


Chemical Treatment—Prechlorination 


The first important change in the chemical treatment 
of the raw water (even prior to installation of the Floc- 
culators) was the adoption of prechlorination. The 
purpose was to accomplish sterilization as early as pos- 
sible in the purification process; to hold in check algae 
growth and sludge degradation in the basiris and filters; 
to reduce the coagulation resistance of the organic ma- 
terial in the raw water. The results obtained have been 
highly successful. They include a reduction in quan- 
tity of coagulant; early and complete sterilization; sta- 
bilization of settled materials in the coagulated water 
basins and the inhibition of the growth of organisms in 
the filter beds, which growths had oftentimes seriously 
shortened the filter runs. Fortunately, the availability 
of chlorine in one ton containers and improved me- 
chanical means of utilizing the chlorine has so reduced 
the unit cost of that chemical that, in spite of the in- 
creased quantity used, the total expense chargeable to 
chlorination has not been materially changed. 

It is one of the contradictions of water purification 
practice that tastes are often prevented by using more 
than a limit and that reductions below such limits create 
tastes. At Richmond the minimum quantity that may 
be used on this account is approximately 10 pounds per 
million gallons for the best raw-water condition. The 
quantity required is usually above this minimum, and is 
controlled by maintaining a residual of approximately 
0.1 ppm. through the basins and the filters. The aver- 
age annual prechlorination dosage to the raw-water, 
ahead of coagulant application, has been 16.32 pounds 
per million gallons. 


Coagulant 


Sulphate of alumina, commonly known as filter alum, 
is indeed a remarkable compound and it has so proven 
its value in water purification that it becomes almost 
heresy to call attention to whatever limitations it may 
have. And, here may arise a contention as to what con- 
stitutes a “limitation.” 

It is generally known that most waters can be suc- 
cessfully filtered without the benefits of coagulation, 
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provided the rate of filtration is sufficiently low. Con- 
versely, the higher the rate of filtration the more com- 
plete must be the preparation of waters for filtration 
Therefore, at those plants which employ a high rate ol 
filtration there must be effected a correspondingly suc- 
cessful preparation of the water for filtration, —~ 

It also seems evident that the argument for a uniform- 
ly well prepared water for filtration is much the same 
as that the links of a chain be of uniform strength; be- 
cause a failure in preparation for filtration must reduce 
the filtered water quantity or quality, or both. Hence. 
it seems logical to believe that any coagulant which fails 
to a noticeable degree during natural raw water condi- 
tions has “limitations” of consequence. 


It is probable that there is no one coagulant now 
available that is without its limitations, and methods of 
lessening the effect of such limitations are the subject 
of much study at the present time. What follows is a 
discussion of some of the results obtained at one plant. 


Descending Turbidity 


The limitation most frequently observed occurs when 
the turbidity of the raw water is descending in total 
quantity. While no data are submitted due to the dif- 
ficulty of effective compilation, it is a fact that no single 
coagulant has been found that will maintain its maxi- 
mum efficiency under this condition. Oftentimes with 
this raw water condition the floc formation seemed 
perfect, yet a large quantity of collodial turbidity was 
not removed and of course an increased burden was 
thrown upon the filters. Under such conditions, those 
filters having coarse sand (experimentally), and operat- 
ing at high rates, would then have to be removed from 
service in order that the effluent quality might be main- 
tained. 


Fortunately, this limitation has been corrected by use 
of a combination of coagulants and now excellent re- 
sults can be obtained by using a small quantity of alum 
in addition to the main coagulant, which is now chlori- 
nated-copperas. The reverse is also true; and chlo- 
rinated-copperas assists in much the same manner when 
alum is the main coagulant. Repeated experience has 
proven the effectiveness of this simple expedient; a 
combination of coagulants, the quantity of the correc- 
tive coagulant being usually from 10 to 15 per cent that 
of the main coagulant. 


Chemical Control 


The only real limitation that has been observed when 
using chlorinated-copperas as the single coagulant at 
Richmond has been the required accuracy in control of 
the quantity applied. This is most noticeable when cer- 
tain raw water conditions obtain; usually at low tem- 
peratures. Even under these conditions results are 
splendid so long as the quantity applied is carefully con- 
trolled. 

It has now been definitely established that the addi- 
tion of ten to twenty pounds of burnt lime per million 
gallons has a marked effect in widening the quantity 
limits noted for chlorinated-copperas when adverse con- 
ditions become effective. For example, with one sample 
of raw water without lime, the limits for successful 
coagulation were found to be 270 to 280 pounds of 
copperas per million gallons; with 15 pounds of lime 
added these limits became 260 to 320; and, 25 pounds 
of lime widened these limits 260 to 340 in the same 
units. Continuing to increase the lime gave no further 
improvement; and at 50 pounds per million gallons the 
extra lime became detrimental. The alkalinity of this 
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The Richmond Filter Plant. From the Air the Rapid Clarification of the Flocculated Water Is Best Observed. In Two of the Four 
Basins Blades of the Flocculators Are Seen Barely Beneath the Water Surface. River on Left; Pre-Settling Basins in Back- 
ground; Filtered Water Aerators in Left Center. 


raw water was 54 ppm. And so, this expedient has 
made entirely practical the use of chlorinated-copperas 
by the non-technical operators when coagulant control 
seemed temporarily difficult. 


Costs 


Of a different nature, but of real importance is the 
cost of the coagulant. Fortunately there are several 
coagulants that are quite efficient and suitable for water 
purification. Some should always be less expensive 
than others. For example, sulphate of alumina is essen- 
tially a manufactured product, whereas copperas is a 
waste material resulting from production of steel prod- 
ucts. Hence, there is no reason why this by-product 
iron salt should not be much the cheaper of the two— 
that is, unless its sale price is artificially adjusted. 

In Table II is given the results of more than two 
years of study with Richmond water almost exclusively. 
TABLE II—A COMPARISON OF FOUR COAGULANTS 


Ferric Ferric Ferrous Alumina 
Chloride Sulphate Sulphate’ “Sulphate 
Molecular Weight 162.21 399.87 278.02 666.38 
Per Cent Tron ....... 34.4 27.9 20.1 
BatO; OM os.000550%- 1.71 1.39 1.00 
( Copperas taken as 
1.00) 


Ratio; Annual Aver- 

age to Coagulate 

(weet): ecveack A. 1.00 1.90 1.85* 2.00 
Ratio; Annual Aver- 

age to Coagulate 

CRO.  Saiacwiet cco 1.00 1.54 1.08 





‘Known to the trade as “Copperas.” 
*Before chlorinating. 





While no such data can be held to be universally appli- 
cable, they do indicate the relative coagulation efficiency 
of the various chemicals that have been considered 
feasible to use as the plant coagulant. 

With the information in Table II, it became a simpler 
matter to select the most economical coagulant. Thus in 
January 1935 chlorinated-copperas was first introduced 
as the plant coagulant. Its use had to be discontinued 
during parts of the summer of 1935 because of a tem- 
porary lack of capacity of chlorine control equipment. 
Other than for the temporary cessation, chlorinated 
copperas has been in constant use as the main coagulant 
since January 1935. 


Temperature Effects 


As has been mentioned, the temperature of the raw 
water has its effect upon coagulation. Seasonal varia- 
tions in flow and organic contents have their effect ; but 
temperature must also be considered. Although the 
temperature of the supply cannot be controlled, we can 
realize and reduce or eliminate its effects on coagulation 
efficiencies. 

At low temperatures the efficiency of alum decreases 
rapidly, and frequently has become almost a complete 
failure. On the other hand the iron salts seem to be 
ideally suited for cold water coagulation, and this fact 
alone is deemed of sufficient importance to justify the 
use of chlorinated copperas at Richmond during the 
winter months, if during no other period. 

To illustrate this one point, results obtained at an in- 
dustrial water purification plant at Richmond using the 
same water (James River), and alum as the coagulant, 
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LOW TEMPERATURES 


Aver. Aver. Lbs. Mil. Gals. 


Temp. Coagulant 
Period Compared Deg. C. Industrial City 
Last full month both plants on Alum. 13.5 323.8* 328.7* 
Jan. 1936 Indus. on Alum; City on 
Pe ae eer ¢ eee 4.6 639.3* 276.3** 


*Alum. 
**Chlorinated Copperas. 


are compared with those at the Richmond plant using 
chlorinated copperas. (See Table III.) 


The reasonableness of this startling comparison is 
substantiated by Fig. Il. The curves indicate the effect 
of temperature on coagulation of the same water with 
alum and with the two coagulants. While for this water 
there is but slight increase in the quantity of chlorinated 
copperas required at near freezing temperature, the 
ordinate becomes asymptotic to the curve when alum is 
the coagulant. It is interesting to note that the two 
curves cross at about 13 degrees centigrade, indicating 
that at this temperature, the unit weight required for 
coagulation is the same for chlorinated copperas as for 
alum. However, the temperature at which this occurs 
with the average raw water has been found to be slight- 
ly higher. Of more importance is the fact that chlori- 
nated copperas is considerably cheaper per unit weight 
than alum ; hence these curves when plotted with dollars 
rather than weights as the ordinate, show that it is not 
economical to use alum until a much higher temperature 
is reached. The limiting temperature is, of course, de- 
termined by the actual cost of the two coagulants. 


Theories 


This is clearly not intended to be a scientific discus- 
sion of the physics and chemistry of coagulation. It is 
instead a report of the experiences and observations 
made in the efforts to improve coagulation at one plant 
having a difficult water to treat. Hence, it seems proper 
to present herein certain facts not yet scientifically 
proven. 

When a supersaturated solution of chlorine is led into 
a confined space, such as a pipe line, containing a fer- 
rous sulphate solution, the physical and chemical reac- 
tions are certainly active. This method of chlorinating 
copperas has apparently been standard practice. To 
lessen the possible deleterious effects of temperature 
change or side reactions, a reaction chamber three feet 
in diameter and nine feet high is used at Richmond. 
Baffles are arranged to prevent direct impingement of 
the two solutions. Provision is also made to distribute 
the out-flow of chlorinated copperas solution as uni- 
formly as possible to the main body of water treated 
as it enters the rapid flow mixing chamber ahead of the 
“Flocculators.” We believe, but cannot prove, this to 
be an advantage. 

Again we know it to be possible, maybe practical, to 
change the assumed reaction when chlorinating the cop- 
peras. One molecule of ferric sulphate for each mole- 
cule of ferric chloride are the theoretically assumed com- 
pounds formed in this reaction. By reducing this ratio 
in favor of more chloride and less sulphate, the indica- 
tions are that better coagulation effects should result, 
particularly at times of warmest water. 


Still in the experimental stage, but offering much 
promise is the use of a small quantity of bleaching pow- 
der (chlorinated lime) to aid in the oxidation of the 
copperas. The quantity used is not definitely limited, 
but if as little as 5 per cent of the necessary chlorine 
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Fig. 2—Curves Showing Typical Effects of Temperature Changes 

on Coagulation Efficiencies and Costs at Richmond, Va., with 

Alum and Chlorinated Ferrous Sulphate. (On a Basis of Cost 

per M.G. the Crossing of the Curves Shifts Considerably to the 
Right.) 


be obtained from the hypochlorite, the improvement is 
apparent. It is evident that it is quite possible, but at 
present prices economically impractical, to perform the 
complete chlorination of the copperas with this calcium 
compound. This procedure certainly has a marked ef- 
fect on the coagulation efficiency of chlorinated cop- 
peras, and it gives promise that it will be of material 
benefit during warm water periods. 


Summary 


To summarize: The experiences with chlorinated 
copperas at Richmond, Va., have been: 

(1) That it is an excellent cold water coagulant. 

(2) That it has reduced operating costs. 

(3) That it produces other benefits, with no unfa- 
vorable results. 

In conclusion, it seems a pity that in water purifica- 
tion, the results cannot be transferred from one plant 
to another; yet it is certain that at every plant there is 
a reward that can be obtained by a study of local prob- 
lerns. Further, that, taken collectively, these rewards 
will make it generally possible to produce a product that 
is uniformly well prepared for filtration. 

To Mr. Frank O. Baldwin and to Mr. Chris. F. Bing- 
ham of the Richmond plant, acknowledgment is_ fully 
given of their ability and untiring assistance in the ac- 
complishments here reported. 

Acknowledgment: The above paper, originally 
planned for publication in WaTER WorKS AND SEWER- 
AGE, has been held pending its presentation by the 
author before the American Water Works Assn., at 
Los Angeles, Calif., June 11, 1936. 
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THE PARSHALL FLUME 
TO SEWAGE WORKS 


ators are familiar with the conventional devices 

for measuring and recording the flow of water. 
These comprise the various types of over-fall weirs and 
the Venturi tube. The Venturi flume in its present form 
as improved by Parshall’ is not so generally known, and 
has not been used to any great extent in connection with 
sewerage practice. 


M “ce sanitary engineers and sewage works oper- 
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Indicating, Integrator and Recording Flow Instrument, Actuated 
by Parshall Flume, Providence, R. I. 


A 10-Ft. Parshall Flume in 
Service. The Hydraulic 
Jump Just Downstream of 
the Throat Is Plainly Visible 


















AND ITS APPLICATION 


By NORMAN C. WITTWER 
Sanitary and Hydraulic Engineer, 
Rahway, N. J. 


However, for measuring the flow of water or sewage 
in open channels, this device has several distinct ad- 
vantages : 

(1) The accuracy of measurement is at least compar- 
able with that of any of the standard forms of weirs. 

(2) The loss of head is relatively small and, varying 
with degree of submergence, becomes approximately 
one-fourth the loss of head for a standard weir. 

(3) It will withstand a high degree of submergence 
without affecting the rate of free-flow discharge. 

(4) Unlike the weir, it is little affected by condition 
or velocity of approach. 

(5) Unlike the weir, it is self-scouring, and operates 
without trouble in waters carrying large amounts of 
sand or grit. 

(6) It is not easily altered in dimensions for wilful 
erroneous measurements. 

(7) It has all plane surfaces and is easily constructed 
in most channels. 

(8) Operation is simple because it has no adjustable 
or moving parts. 

(9) For most installations, the measurement of but 
cne head (the inlet) is necessary. 

Collaborating with other experimenters, Ralph L. 
Parshall, Senior Irrigation Engineer of the Bureau of 
Agricultural Engineering, U. S. Dept. of Agriculture, 
after making literally thousands of calibrations at the 
Fort Collins, Colo., Experiment Station, devised the 
Venturi flume as it is known today, calling it “The Im- 
proved Venturi Flume.”! The American Society of 
Civil Engineers in 1930 officially changed its name to 
“The Parshall Flume” in honor of its originator. It 
was originally developed for use in connection with irri- 
gation, and has since found wide application in the cen- 
tral-west and western irrigation districts. 

The Parshall Venturi flume has been applied to the 
measurement of sewage flows at the Providence, R. L., 
Sewage Treatment Plant, where a flume with a ten- 
foot wide throat is being used to measure flows varying 
from 5 to 120 million gallons per day.*, At the Walden, 
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TABLE 1--LOSS OF HEAD FOR GIVEN DISCHARGES, THROUGH PARSHALL FLUMES AND VARIOUS 
TYPES OF WEIRS 


———— Parshall Flume*——-——- 


6-In. 1-Ft. 2-Ft. 4-Ft. 6-In. 1-Ft. 


Discharge Throat, Throat, Throat, Throat, Crest, Crest, 
Sec Ft. Ft. Ft. Ft. Ft. Ft. Ft. 
2 ee 0.03 + Sete ar ie 0.15 ae 
ee 0.11 ar = we 0.46 0.29 
Serer 0.18 0.13 5 id ake 0.74 0.46 
Bes Se ceeks ae 021 0.15 tae 1.16 0.75 
1 SO Cha 0.27 0.18 ites 0.99 
"ee pas 0.39 0.24 0.13 ee 
| pea a ae 0.50 0.31 0.20 
|. Se 7e 0.60 0.39 0.25 


*70% submergence. 


N. Y., Sewage Treatment Plant a flume with a 9-inch 
wide throat is being used to measure flows varying from 
5,000 to 1,200,000 gallons per day.t| At Newark, N. Y., 
a flume with a 12-inch wide throat is being used to 
measure all the sewage passing through the sewage 
treatment plant.* Some years ago the writer incor- 
porated a Venturi flume with a 6-inch wide throat into 
the design of a 1 m.g.d. sewage treatment plant for 
Maple Shade, N. J., where the available head through 
the plant was very limited. 

Applications: The Parshall flume is particularly ad- 
vantageous in measuring sewage where the available 
head is limited, and a nearly flat hydraulic gradient is 
mandatory. Table 1 illustrates comparative losses of 
heads for free-flow through Venturi flumes and over 
various standard types of weirs. 

As stated above, the accuracy of the Parshall-Venturi 


90 Tri- 


— Standard Rectangular Weir —- —Standard Cipolletti Weir—— angular 


2-Ft. 4-Ft. 6-In. 1-Ft. 2-Ft. 4-Ft. Notch 
Crest, Crest, Crest, Crest, Crest, Crest, Weir, 


Ft. Ft. Ft. Ft. Ft. Ft. Ft. 
aS ‘vin 0.15 a oes doc: | Sa 
0.18 oat 0.43 0.28 0.18 oe on 
0.29 0.18 0.64 0.44 0.28 0.18 0.69 
0.46 0.29 0.96 0.69 0.45 0.28 0.92 
0.61 0.38 hs 0.88 0.58 0.37 —-1.08 
0.86 0.53 eed ne 0.82 Ost i= 
1.13 0.70 eh sa 1.06 0.68 Be 
0.85 Sie aie 1.27 0.83 


flume is comparable with that of the standard weirs, and 
it can be used for any purpose which the standard weirs 
serve. Its principal applications may be listed as fol- 
lows: 

(1) To measure the entire flow through a plant or 
pumping station. 

*(2) To proportion the flow through units operating 
in parallel. 

*(3) To serve as a control for the automatic dosage of 
chlorine and other chemicals in proportion to the flow 
of sewage. 

*(4) To measure and control the amount of return 
sludge in an activated sludge plant. 

(5) In a sewerage district, to measure the sewage 
flows contributed by the various member municipalities. 
” *The Parshall Flume, of itself, naturally can not perform du- 


ties 2, 3 and 4 unless the accessory-mechanical equipment, simi- 
lar to that employed with Venturi Tubes, is provided. 
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PARSHALL FLUME 








Fig. 1—Parshall Flume in Plan and Section 
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Principle of the Parshall Flume 


By examining Figure 1, it will be seen that the flume 
converges to its narrow or throat section. As the water 
approaches the throat, the velocity is constantly in- 
It is still further increased after passing over 
the “crest,’ which is the junction of the level upper 
foor and the throat floor at E. With the momentum 
thus acquired, the water is carried upward over the 
sloping floor of the diverging section and on through 
the flume. This unrestricted condition of flow is called 


“free flow.” 
TABLE 2—STANDARD DIMENSIONS AND CAPACI- 
TIES OF PARSHALL’S FLUME 
(Letters refer to Figure 1) 


creased. 


Throat 

Width ——————— Dimensions in Feet and Inches ———-——— 
W A 2,4 B C D E F G 
Ft. > In. Ft.In Ft. In. Ft. in. .Ft. tx Fe. Fs ie 
05 21% 14% 2 13%...) ge 1 -2 ee 
10 46 3 4 4% 2 e 2% 2:3 8 
i ae 3 4 410% 3 $1t%. 2 3 9 
30 5-6 3 8 5 4% 4 § 2%. 2 2 9 
40 6 4 510% 5 6 4%. 2 3 F 
50 66°6 44 6 4% 6 76% 2 3 9 


If the grade of the channel downstream from the 
flume is reduced, the water, after passing through the 
flume, is resisted and checked in velocity, causing a back- 
ing up into the diverging section. If the water is backed 
up sufficiently to cause the surface elevation of the 
water in the diverging section to attain the same level 
as that of the crest, a condition of zero submergence is 
said to exist. Still further backing up of the water will 
cause the elevation of the water surface in the diverging 
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Figs. 2a and 2b—Discharge Curve of Parshall Flume 
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One-Half of a Parshall (10-Ft.) Flume, Looking Down Stream 
to Throat Section, Providence, R. I. 


section to rise, producing what is called a hydraulic 
jump. Under such conditions, the flow is said to be 
submerged, the percentage of submergence being the 
ratio of the throat head (H,,) to the upper head (H,), 
both being measured from the crest as a datum. The 
discharge of the flume is not reduced by moderate per- 
centages of submergence, and is considered as having 
the characteristics of free-flow below the critical per- 
centages. The 6-inch flume has free-low characteristics 
up to 50 per cent submergence, and the 1-foot, 2-foot 
and 3-foot flumes up to 70 per cent submergence. For 
ordinary installations, Parshall flumes should be in- 
stalled with free-flow conditions. 

Free-Flow Formula: For free-flow characteristics, 
as stated above, only the gage reading (H,) at (a) need 
be measured. 

For the 6-inch flume, the formula for free-flow dis- 
charge is: 

, = 2.06 H,1-58 
== 1.331 H,}-58 
l 


Q, = 
or Q, 
0-foot flumes, the formula for free- 


For 1-foot to 

flow discharge is: 
O, =4 W H,1.522w™ 
or QO, = 2.585 W H,!:522wem 

where Q, = Quantity of flow in second-feet. 
©, == Quantity of flow in million gallons per day. 
W = Width of throat in feet. 
H, = Upper head in, feet. 
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The 10-Ft. Parshall Flume Looking Upstream, Providence, R. I. 


Figs. 2a and 2b are convenient charts for obtaining 
free-flow discharges for small and medium size plant 
needs. While experiments have shown the reliability 
and accuracy of the 6-inch flume above an H, value of 
.80 feet, it is advisable to use a larger flume for flows 
in excess of 1 m.g.d. 

Construction: By referring again to Figure 1, it will 
be seen that the flume has only plane surfaces. It may 
be constructed of concrete, or if for temporary use, of 
dressed cypress or white pine properly braced across the 
top. Two-inch lumber is recommended for the bottom 
and sides of the timber flume, with 4 by 4-inch sills and 
posts. If constructed of concrete, the crest should be 
formed by casting a medium size angle iron in the floor, 
as shown in Figure 1. 


Measuring Sewage Flow: The measuring or record- 
ing device may be any of the home-made or commercial 
types of apparatus ordinarily used for this purpose. It 
may be an indicating staff gage, a graphic recording float 
gage mounted over the float-well. Or, in larger perma- 
nent installations, an indicating, recording and integrat- 
ing instrument may be located at a point not far re- 
moved from the flume. The readings can be electrically 
transmitted to distant points such as has been success- 
fully done at the Providence, R. I., Sewage Treatment 


Works. 
Summary: 


1. The Parshall flume is adaptable to the measure- 
ment of sewage flows. 

2. It particularly meets low-head requirements. 

3. It is simple and easy to construct. 

4. Its maintenance requirements are negligible. 

5. It can be connected with any of the conventional 
measuring and recording instruments. 

Acknowledgment: To Mr, Ralph L. Parshall and the 

Colorado Experiment Station, the author wishes to ex- 

press his appreciation for their kind permission to make 

use of much of the data which appeared in bulletins 
dealing with the Parshall (Venturi) flume. 
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PARSHALL FLUME AND APPLICATION TO SEWAGE WorKS 


The Barkley 
Anti-Pollution Bill 


An important bill, to water supply and sewerage in- 
terests, is Senate Bill 4350 drawn by Senator Barkley 
which has not yet reached the Congress, in its due 
course of passing the gauntlet of hearings before the 
Senate Commerce Committee. 


The following constitutes a digest of the contents 
of this bill, and it seems the most likely to pass the Con- 
gress of any of the anti-pollution bills (Lonergan, Cope- 
land, Barkley) which have been subjected to committee 
hearings thus far. 

The Barkley Bill—S. 4350 

The bill provides for the creation of a Division of Stream Pol- 
lution in the Bureau of Public Health Service of the Treasury 
Department. It also provides that this new Division shal) be 
in charge of a competent commissioned Sanitary Engineer of- 
ficer to have the rank and pay of an Assistant Surgeon General. 


Sections 3, 4 and 5 of the Bill provide that the Division of 
Stream Pollution Control shall have the following duties: 


1. To study and investigate the condition of the navigable 
waters of the United States as affected by the discharge of 
wastes into such navigable waters or into streams which flow 
into navigable waters. 

2. To investigate and study means of correcting and eliminat- 


ing pollution from navigable waters. 

3. To cooperate and confer with State officers whose duties 
relate to the improvement of stream conditions. 

4. To divide the United States into various drainage dis- 
tricts and to prepare a comprehensive plan for each district de- 
signed to reduce pollution in all navigable waters, improve 
health conditions, develop pure water supplies, and increase 
recreational and industrial use of navigable waters. Such plans 
are to be drafted with due regard to State laws in the areas 
affected and with due regard to any national or regional plan 
of water conservation recommended by the National Resources 
Committee or any other duly empowered Federal agency. 


5. Section 4 of the bill provides that the Division of Stream 
Pollution Control shall upon the request of any State or Munici- 
pality, or any other Governmental agency conduct investigations 
and make surveys and make specific and definite recommendations 
for the correction or elimination of condtiions that it may find 
to exist. No provision is made in this bill for the sharing of 
costs by any State or agency so aided. 

6. To prepare and publish reports of its studies, investiga- 
tions, surveys and recommendations from time to time. 


This bill authorizes the appropriation of funds to finance the 
carrying out of its objects. For the year ending June 30, 1937 
the sum of $250,000 would be authorized, $50,000 to be used to 
defray the expenses of establishing and maintaining the Division, 
and $200,000 to be used for the purposes of field investigations. 
A sum of $750,000 annually for ten fiscal years beginning with 
July 1, 1936 is likewise authorized; $250,000 to be paid to the 
States for the use of their respective Boards or Departments of 
Health in the prevention and control of stream pollution, and 
$500,000 to be paid to legally constituted drainage districts or 
drainage areas, stream pollution control authorities, for use in 
the execution and performance of the duly authorized functions 
of such drainage districts. 

Another Barkley Bill (S-4351) would accord to the States 
of the Ohio valley, the consent of Congress to an interstate 
compact or treaty for the purpose of controlling or reducing 
stream pollution. 

The bill authorizes the creation of an Ohio Valley Drainage 
Commission which is authorized to prepare a plan for the con- 
trol, reduction and pollution of streams of the Ohio river drain- 
age basin by any means not in conflict with the Constitution and 
laws of the United States. : 

The bill further authorizes any two or more of the States 
in the Ohio River drainage basin to enter into a compact or 
treaty for cooperative effort and mutual assistance in reducing 
pollution of streams of the Ohio River drainage basin. 

























California Boasts the World’s 
Largest Concrete Pipe — 
Diam. 12 ft. 8 in. Weighs 
44 Tons Per Section. (Sec 
Morris’ Review.) 


AMERICAN WATER 
WORKS ASSOCIATION 
CONVENTION 
PROCEEDINGS* 


N LOS ANGELES, California, June 8-12, was held 

the 56th annual convention of the American Water 

Works Association which, according to the news- 
magazine Time of June 22 (page 35), was “attended by 
1,200 serious and sober watermen who, talked shop, 
complained about their pay, behaved themselves.”  In- 
teresting is the comment in the same magazine that 
“waterworks men are famed amongst hotel men and 
convention solicitors for the fact that they almost never 
do any damage.” To mayors, city managers and com- 
missioners, 7vme’s comments may prove re-assuring 
when “watermen” ask that an item covering convention 
expense be worked into the water department's budget 
annually. 


Plant Management Division 


(Chairman, W. W. Hurlbut, presiding ) 

The following constitutes a digest of papers presented 
before the Plant Management and Operation Division 
with remarks by discussors. 

“Experience with Automatic Control Equipment at 
Pumping Stations’—By H. A. Harris, Jr., Assistant 
Engineer, California Water Service Co., San Francisco. 

Mr. Harris, in an interesting review of experiences 
in the adaptation of automatic control equipment at 36 
stations (involving 267 pumping units on 21 separate 


systems owned by his company) reported that with the 


*This comprises the second instalment of the report covering the 
proceedings of the 56th annual convention of the American Water 
Works Association. The digest of papers presented before the 
Water Purification Division, scheduled for this issue, is being held 
for the August issue because of the fact that articles on water 
treatment already predominate this issue.—Ed. 
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installation of time-relay switches and pressure govern- 
ors the former annual labor cost amounting to $62,000, 
for operating these pump stations, compared with an 
annual cost of $7,500, now prevailing, for maintenance 
and operation since automatic control devices had been 
installed. In a single station a $4,000 annual saving had 
been the result of investing $1,900 in automatic control 
appurtenances. 

In one instance three pumps had been made to do the 
work previously requiring five units. The adaptation 
of reservoir float-switch control to triplex-pumps had 
proven practical, with a switch to each pump. In one 
instance it had proven essential, practical, and also sound 
economy, to install 2,000 ft. of 34-in. pipe from reser- 
voir to station to overcome friction variables in the oper- 
ation of pressure governors. Interesting combinations 
of pump control on systems involving deep well pump- 
ing, aeration and booster pumping in connection with 
collecting tanks, pressure governors, float switches, air- 
water pressure tanks, were outlined. Mr. Harris’ pa- 
per, replete with numerous practical applications in a 
variety of automatic control pumping problems, con- 
stitutes a splendid contribution. 

“Modern Air Conditioning—What It Means to the 
Water Utility’—By L. L. Lewis, Chief Engineer and 
L. H. PoLpeRMAN, Manager, Western District, the Car- 
rier Engineering Co., Newark, N. J., and Los Angeles, 
Calif. 

This paper, illustrated with numerous lantern slides, 
was presented by Mr. Polderman of the Los Angeles 
office. It contained rather exact and up to the minute 
data on water requirements in modern air conditioning 
and constitutes a follow-up presentation to an earlier 
one by the senior author during the past year (see Wa- 
TER WoRKS AND SEWERAGE for February, 1936). 

In the modern refrigerating systems, making use of 
the economy producing evaporative condenser, water 
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From Los Angeles’ Bureau of Water Supply 








L.. E:, Goit—In Charge of Pipe Coating, et al.; R. F. Goudey—In 
Charge of Water Treatment; E. W. Breitkreuts—In Charge of 
Record Control on Distribution System. 


consumed can now be guaranteed to average not more 
than 2 gals. per minute per ton of refrigeration per 24 
hours, so stated Messrs. Lewis and Polderman. This 
figure approximates 1/20th that recorded in operating 
earlier types of refrigeration equipment used in air 
cooling and apparently the cause for the existing con- 
cern on the part of some water utility operators expe- 
riencing such past demands for cooling water. 

A fair prediction of average demand would be at the 
rate of 15,000 gals. per season for each person enjoying 
service with air-cooling equipment. Data assembled in 
1935 from the country at large showed peak demands 
of 7.4 gals. per day for each person served on days of 
maximum demands on modern air-cooling systems. The 
authors hazarded a prediction that by the year 1938 
that demands per capita served would be down to 1.7 
gal. per day on days of maximum demands and only 
0.23 gal. per capita per day on the average. By way 
of summary, the authors felt that in some instances the 
loading on the water system would prove burdensome 
unless water supply facilities were improved and 
evaporative type condensers required. With abundant 
supply the sale of water was inviting and the type of 
condenser relatively unimportant. 

M. K. FAHNeEstTocKk, Department of Mechanical En- 
gineering, University of Illinois, contributed written dis- 
cussion in which he predicted a remarkable growth in 
air conditioning, justifying a survey as to water require- 
ments in actual operation. Under way at the university, 
a study of air-cooling private homes had revealed lack 
of information from other sources. The results were 
to be published in a bulletin now under preparation. 

ARTHUR GORMAN (Chicago) directed attention to 
the cross-connection hazard not to be overlooked in re- 
frigerating systems. Especially had the re-use of con- 
denser cooling water been indirectly responsible for Chi- 
cago’s outbreak of Amoebic Dysentery. 

Tuomas Wiccin (New York) mentioned the suc- 
cessful use of drilled wells put down as the source of 
cooling water supply and the discharge of the warm 
(spent) water into a second nearby well to avoid dis- 
charge to sewerage systems. How close together such 
supply and disposal wells might be, without loss in heat 
exchange economy, was problematical. 

A. S. Hisss (Cincinnati) reported that Columbus, 
Ohio, forbid discharge of condenser water to its sani- 
tary sewers and there the well systems had been adopted 
in consequence. Other cities, likewise, had such or- 
dinances. 

“Operating Experiences in Water Supply at Waco, 
Texas”—By Gerorce J. ROHAN, Superintendent of 
Water Works, Waco, Texas. 

To have heard Mr. Rohan’s exposition of the methods 
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involved in operation of the Waco Water Department 
the financial situation, and public relations existing, oa 
to be thoroughly sold on commission management in 
municipally owned public utility operations. The abso- 
lute freedom from political interference, the sound plan- 
ning and financial situation, the high calibre of 5 un- 
paid commissioners, the security of employees as long 
as efficient, and the satisfaction of consumers due to 
service and progressive rate reductions with diminishing 
utility debt, constituted an impressive story and the 
probable cause of the radiant smile and enviable dispo- 
sition of Waco’s satisfied Rohan. 

With 12,500 customers 100 per cent metered, Waco’s 
rates start at 75 cents minimum per month and drop to 
6 cents per 1,000 for all above 2 million. In summer, 
special rates had proven popular to allow increased lawn 
and garden sprinkling from an abundant supply in 
Waco’s new lake, constructed as a combination flood 
control and water supply asset—not to mention recre- 
ational usage under supervision. With assets of more 
than $4,000,000 outstanding bonds amounted to $2,000,- 
000.. Waco’s Water Department, boasted Mr. Rohan, 
operated its stores department on a profit basis and also 
believed in advertising through local press articles, 
pamphlets and propaganda distributed with the water 
bills. 

CHAIRMAN Hwvrvesut, in complimenting Waco on its 
success in water works management, said that the situa- 
tion appeared to be ideal and a pattern for others. 

“Interesting Facts Revealed in a Survey of Proper- 
ties Not Served with City Water”—By H. V. Peper- 
SEN, Superintendent of Water Works, Marshalltown, Ia. 

Mr. Pedersen presented a picture of some rather sur- 
prising conditions uncovered in an investigation of the 
water supply situation in his city of 18,000 population 
which is only 63 per cent metered and where aged occu- 
pants are exempted from paying for water service, plus 
the fact that 5 per cent of the population depend upon 
privately owned wells. The water department had 
found main extensions in excess of 114 miles per year 
to be uneconomical within recent years and the survey 
had revealed so much “food for thought” in Marshall- 
town he wished to commend the idea of making such a 
survey to others genuinely interested in a true picture 
of their local conditions. 

“Modern Trends in Fabrication and Design of 
Water Towers and Elevated Tanks”—Scheduled for 
presentation by Mr. George T. Horton, former Chief 
Engineer and now President of Chicago Bridge and 
Iron Works, was not presented due to the sudden ill- 
ness of Mr. Horton which precluded a substitution on 
the program. 

“Residual Chlorinators—Results from Their Use on 
the Los Angeles System”—By R. F. Goupey, Chief 
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Gen, Supt., Memphis, 

Tenn. Has Many Gaa- 

gets; Exhibited His 
Leak Detector 


Dugger 


Acted as Toastmaster 
at the Annual Dinner. 


Sanitary Engineer, bureau of Water Supply, Los An- 
geles. 

Mr. Goudey, after an illustrated explanation of the 
workings of the almost human W. & T. residual chlori- 
nator, which controls chlorine application automatically, 
and regardless of fluctuating rates of flow and water 
quality, so as to maintain a predetermined quantity of 
residual chlorine, set forth the results accruing from 
carefully checked studies before and since their adopta- 
tion on the Los Angeles system. 

An important feature of chlorination for effective- 
ness and economy had been revealed through operation 
of the residual chlorinators at two of the most important 
chlorinating stations located on large diameter mains. 
The weakness of inefficient distribution of the chlorina- 
tor discharge throughout the cross section of the main, 
1esulting in spotty over-chlorination with subsequent 
mixing points remote from that of application, had been 
proven a costly operation of questionable safety. Studies 
had resulted in perfection of distribution through a 
specially designed circumferential manifold, injecting 
the chlorine water into the main at several points rather 
than at one or two points. 

Such improvement had reduced the chlorine require- 
ment to an unbelievable extent and in dollars and cents 
represented a daily saving of $50 to $125 in chlorine 
The economy plus dependability of the improved 
distribution devices and control through residual chlori- 
nators, employed to perform the refinements of the 
chlorine adjustments, had warranted plans to equip three 
other important stations with residual chlorinators. 
These units were to function as balancing units in con- 
junction with the batteries of automatic units heretofore 
depended upon and hand regulated to produce the de- 
sired residual in operator collected samples. 

It was Mr. Goudey’s opinion that the chlorine savings 
alone would quickly retire the debt for the residual 
chlorinators ; but, more important was the assurance of 
effective chlorination of a water varying markedly in 
flow and chlorine demand values. Complaints, which he 
attributed to faulty distribution and therefore excessive 
chlorine at certain hours, had been less frequent with 
the advent of automatic “residual chlorination.” 

Dr. OrNsTEIN (Germany) commented on the little 
appreciated value of efficient chlorine distribution in 
water as well as sewage. 

ARTHUR E. GorMAN (Chicago) was pleased to see 
a paper on chlorination presented before the Manage- 
ment and Operation Division and felt that more closely 
knit cooperation between the purification man and man- 
ager was needed. The distribution system more con- 


costs. 


stantly was in need of the attention of the purification 
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man, who should look after the quality and safety of 
the product to the far reaches of the system. 

“Record Control of Construction, Maintenance and 
Operation of a Distribution System”— By E. W. 
BREITKREUTZ, Assistant Engineer of Distribution, Bu- 
reau of Water ‘Supply, Los Angeles. 

Mr. Breitkreutz commented on a $15,000,000 water 
damage, due to a main break in an important eastern 
city and failure to locate all shut-off valves during the 
four-hour search. Lack of adequate records for field 
use was in this case responsible. With this, he went 
with some detail into the almost phenomenal methods 
of record-control practiced by the Los Angeles Water 
Department. For location and size of gates and mains 
loose leaf books of blue-prints, each covering 1 square 
mile, were supplied the field crews, emergency crews 
and office. Legend notes referred to detail maps of each 
gate installation. rom entries made in field books all 
tracings were corrected monthly. In the main office 
there was a master-map (18 ft. wide and scale 600 
ft./in.) provided with a raising and lowering mechan- 
ism. On this map 5 colors for mains, gates, tanks, etc., 
were used and diameters of mains were indicated by the 
width of lines. The master-map was kept up to date 
at all times and changes were made based on reports 
from foremen. In addition a large skeleton map of all 
feeder mains was kept up. 

Since faulty records were worse than none, the Los 
Angeles Bureau had gone into record keeping in con- 
siderable detail and believed in checking and double 
checking to insure dependability and insure safety. In 
routine maintenance of the system much lost motion, 
doubt, and expense had been avoided by having avail- 
able the chart records. 

In reply to questions, Mr. Breitkreutz stated that 3 
men were always busy on the 60 gate books and 12 
men were required to keep the district-book sheets up 
to date. Concerning service records, there were 350,000 
cards on file carrying complete records. Likewise the 
district maps (books) carried service records and cov- 
ered everything else, including pressure regulators, 
valves, hydrants. 

(To us the detailed completeness of the current rec- 
ord keeping in the Los Angeles Water Bureau is out- 
standing, if not beyond comprehension.—Editor. ) 

“The Memphis Meter Tester and Leak Detector”— 
By C. M. McCorp, General Superintendent, Light and 
Water Division, Memphis, Tenn. 

















The Memphis Portable Meter Tester and Leak Detector. Proves 
to Consumers Correctness of Meter; Leaks Existing on Prem- 


ises. (See Digest McCord Paper.) 
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From Australia: A. W. 

W. A’s Most Distant 

Visitor, H.F.N.Hodg- 
son. 


From Canada Came Di- 
rector Norman J. How- 
ard of Toronto. 


Mr. McCord described and demonstrated an ingenious 
piece of equipment designed and built under his su- 
pervision for field use in a proposed W.P.A. project of 
testing meters in place, for accuracy under working 
conditions, and for proving to the satisfaction of the 
consumer existing leakage on his premises. Also, the 
tester had been designed to settle arguments between 
plumbers, consumers and the water department and 
therein had proved of value. The customer could see 
for himself the operations and results obtained, and 
“seeing was believing.” 

Illustrated in an accompanying picture, the tester con- 
sists of a carefully calibrated meter and also provided 
are three calibrated orifices for checking against set 
flows. For detecting and measuring minor leakages, a 
small measuring chamber cut into the system and air 
filled under pressure is provided. By a sight glass 
1/100th quart leakage is readily detectable and accurate- 
ly measured. 

“Experiences with Cement for Water Main Joint- 
ing’—By F. M. Murpny, Superintendent of Distribu- 
tion, E] Paso, Texas. 

Mr. Murphy in reviewing experiences with pipe joints 
made with cement, stated that he preferred to insert two 
rows of dry jute which made the breaking of joints in 
salvaging of pipes an easier matter. The bell holes were 
the same as those for lead caulked joints. The grout 
was prepared by sprinkling dry cement just sufficient to 
break the dust and have it barely hold together when 
squeezing a hand full—in fact, the dryer the grout the 
better the caulking and the stronger the joint. The only 
tools required was a caulking iron and a 3 lb. hammer. 
One day after the caulking water could be turned into 
the lime. A four inch pipe joint required 3 oz. of jute 
and 2 Ibs. of cement. The costs per joint, including la- 
bor, had been 13 cts. for a 4 inch pipe; 6 in., 17 cts.; 
8 in., 21 cts.; 10 in., 25.7 cts.; 12 in., 30.5 cts; 16 in., 
45.6 cts.; 20 in., 55 cts. 
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As to leakage: On a 20 in. line 1,100 ft. long, laid 
under railway tracks, the first day 3 gal./min,: the 
second day 1% gal.; the third day practically none. 
Tested 21% yrs. later the line was absolutely tight. 

W. W. Hurvsut said that in Los Angeles cement 
joints had been used for 50 years and being non con- 
ducting had been helpful in checking electrolysis. On 
400 miles of steel mains (6 to 36 inch diameters) jointed 
with cement there had been no electrolytic action. 

Mr. BrEITKREUTZ added, that on C.I. mains in Los 
Angeles, with joints of lead and cement alternating, 
there had been no electrolytic attack. 

The question was raised concerning the adaptability 
of cement jointing in cold climates. President Barbour 
reported success in Boston and Mr. Delaney (Salem. 
Ore.) said that in New York State 26 deg. below zero 
weather had caused no failures in cement joints. Being 
a non-conducting joint meant that thawing with elec- 
tricity would be an impossibility. 

“Expenditure Justified for Plant and Property 
Beautification”—By Grorce W.. Pracy, Superintend- 
ent, Water Department, San Francisco. 

Mr. Pracy said that the question assigned him was 
difficult to answer. That there should be some beauti- 
fication was not debatable, but what per cent of income 
should be budgeted for beautification was not so simple 
to answer. The San Francisco department had 160 
pieces of property, the cleaning of which was considered 
maintenance expense. In direct beautification $10,000 
to $15,000 per year was spent, amounting to between 
0.2 and 0.25 per cent of annual income. It -had been 
his experience that employees interested in beautifica- 
tion, if given some “rein,” could accomplish consider- 
able with the least expenditure. In small cities the cost 
per dollar of income for water works beautification 
would be higher than in large cities, but likewise was 
more important. 


What Cost Tuberculation? 
(A Symposium) 


One full session was devoted to a symposium dealing 
with corrosion and tuberculation of water mains and 
methods of protecting against such deterioration by use 
of pipe linings and coatings. 

The symposium was opened with a brief review of 
the findings of New England Water Works Associa- 
tion’s Committee on Friction Coefficients (now a joint 
committee with A.W.W.A.) which was presented by 
President F. A. Barbour, a committee member, in the 
absence of Chairman E. T. Killam. This report in 
summary form may be found in the “Reference and 
Data Section” of Water Works AND SEWERAGE for 
May 1936 on page 137, and in full in the September 
1935 issue of the Journal of the New England Water 
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Works Association. The report sets forth observations 
which show that the effect of aggressive waters have 
been more marked in reducing capacity of water mains, 
due to tuberculation, than the commonly used Williams- 
Hazen formula for predicting capacity decrease and 
friction increase over a period of years, indicates. In 
summary, it states that the average data for tar coated 
cast-iron pipes in 19 cities showed a capacity loss, due 
to tuberculation, after only 11 years of service which 
the Williams-Hazen method of evaluation would pre- 
dict as being found for the same pipe after 30 years of 
service. lFurther, in 8 out of 10 systems in which dis- 
tribution mains alone were considered the depreciation 
was even more marked where aggressive waters were 
involved. In this instance the actual capacity losses had 
heen 61.6 to 84 per cent as compared to a predicted 
loss of 37.5 per cent, after the 30 years of service, when 
applying the Williams-Hazen formula. 

The report further points to the value of corrective 
treatment of normally aggressive waters to sustain car- 
rying capacities of iron and steel mains; the effective- 
ness of main cleaning plus corrective water treatment ; 
and, the value of protective pipe linings of cement or 
coal-tar base enamels. The report calls attention to the 
lack of reliable data on the majority of pipe systems and 
the general failure of authorities to appreciate the need 
for evaluation of the condition of mains in their respec- 
tive water supply systems. More than this, it directs 
attention to advantages in the taking of steps to re- 
habilitate depreciated mains and the institution of 
methods and means to check further depreciation. The 
full report is worthy of study as the first step toward 
an important program of evaluation and improvement 
of water main conditions. 

“Observations of Conditions of Mains in Typical 
American Cities—Effects of Water Quality and Pro- 
tective Linings’—By Epcar K. Witson, Chief En- 
gineer, The Pitometer Company, New York City. 

Presented by C. F. Hostrup, Western District En- 
gineer of the Pitometer Company, Mr. Wilson’s paper 
was founded on surveys made by the Pitometer Com- 
pany which had revealed data useful in evaluating the 
effectiveness of pipe linings and the effect of water 
quality on the depreciation of capacities of mains. Ex- 
plaining, that his paper was intended to supplement the 
findings and conclusions reached by the “Committee on 
Pipe Line Friction Coefficients,” above referred to, his 
paper was replete with data and numerous graphs which 
taken alone largely tell the’story, but which unfortunate- 
ly are not subject to presentation with this digest. 

Mr. Wilson’s graphs, shown by lantern slides, indi- 
cated a marked variety of pipe conditions found in vari- 
out sections of the country -from which he concludes 
that evaluations must be made on the basis of water 


quality, almost entirely, and for individual situations. 
To predict rate of pipe deterioration with a general for- 
mula was impracticable, and averages were misleading. 
In evaluating friction losses other things than tubercula- 
tion entered. For instance, air entrapped at points in 
the main had been responsible for indications of a seri- 
ous capacity loss assumedly due to friction, whereas dis- 
covery and release of the air pockets had resulted in an 
increase of the value of “C” to 116. Thus, considerable 
care was necessary in determining capacity losses of 
mains if findings were to be entirely dependable. Other 
cases of obstruction were cited also. 

Concerning the effect of pipe linings, the data was 
limited but did indicate high coefficient values and sus- 
tained values of “C” amounting to between 126 and 136 
for cement lined mains of 14 and 12 inch diameter more 
than 25 years old. And, a 36 inch concrete pipe line 9 
years old showed a coefficient of 146. Other relatively 
new cement lined lines had “C” values of 134 to 148 
and on Transite pipe line 2 years old 145 was recorded. 

An interesting observation was that tar coatings ap- 
plied to pipes between the years 1880 and 1890 had 
given higher protection than those used previously or 
since. Also, markedly different were the conditions of 
mains found in the eastern section (high depreciation ) 
as compared with those in the Great Lakes cities, in New 
Orleans, Cincinnati, Philadelphia, Minneapolis — all 
showing depreciation less than that predicted from the 
Williams-Hazen formula. In the Mississippi basin pro- 
nounced differences were observed in the several cities, 
with Pittsburgh and Columbus showing the greatest de- 
preciation of main capacities. (Such conditions have 
apparently been due to entirely opposite reasons, but 
both attributable to water quality. The softened Co- 
lumbus water having in past years been encrusting, due 
to calcium carbonate deposition, in contrast with Pitts- 
burgh’s filtered water, which is a tuberculating water of 
fluctuating hardness.—Ed.) 

Data assembled and plotted by Mr. Wilson points 
rather conclusively to the effect of water quality and 
water treatment, as well as that of pipe linings, on the 
sustained values of pipe line capacities. His data shows 
the distinct need for taking every local factor into con- 
sideration when predicting deterioration rates of unlined 
pipes ; the predicted value of concrete or Transite pipes 
or metallic pipes with protective linings; the need for 
corrective treatment of the water for supressing cor- 
rosion of service pipes and plumbing, wherein auto- 
matically the tuberculation of mains is checked. 

“The Economic Significance of Improved Pipe Lin- 
ings’—By Frank A. Barsour, Consulting Engineer, 
Boston, Mass. (Retiring President of A.W.W.A.) 

Mr Barbour propounded the question “Is the protec- 
tion afforded C.I. pipes by tar-dip coating alone worthy 
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of economic consideration?” Investigations had proved 
that where protection was genuinely needed tar-dip had 
not stopped tuberculation and rapid depreciation of the 
hydraulic usefulness of the pipes—frequently attaining 
twice or more the expected rate. Since 75 per cent of 
the investment in water systems could often be found in 
the supply and distribution mains, and since 85 per cent 
or more of the tonnage of pipe used had only tar-dip 
coatings, ‘it seemed important, henceforth, to consider 
protective linings, which could be more definitely relied 
upon as a measure of insurance against capacity de- 
pletion. 

Even with the admittedly limited history behind mod- 
crn centrifugally lined pipes (cement or bituminous lin- 
ings), in the matter of proven sustained capacities, there 
seemed to be sufficient grounds for concluding that for 
pipes 12 inches and under the coefficient would not fall 
below 100 and for larger sizes the value “C” would. be 
sustained at 120 or higher. Taking such values into 
consideration and giving due weight to the 3 to 5 per 
cent increased cost of lines laid of cement lined pipes, 
and 5 to 8 per cent for bituminous lined, it was apparent 
that where the friction coefficient “C”.for large tar- 
dipped pipes might be expected to eventually fall below 
100, and for small pipes below 80, the economy of using 
lined pipes of a lesser diameter with insured capacities 
became evident. Mr. Barbour cited a concrete case 
indicative of a saving of 15 per cent in the initial invest- 
ment in a main; furthermore, a dependable sustained 
capacity. To distribution mains of smaller sizes the 
argument of reduced initial investment was not applica- 
ble because of limitations set by fire flow requirements. 
However, the argument of sustained capacity and insur- 
ance against the need for subsequent replacement or 
main rehabilitation carried force in favor of selecting 
protected pipes of a tuberculation proof quality. 

Mr. Barbour closed with the question as to the justi- 
fication of continued use of tar-dipped pipes under con- 
ditions where there appears a fair degree of evidence 
that a somewhat more expensive product seemed indi- 
cated as the safer choice and a means of insurance of 
sustained values in the major investment in water sup- 
ply systems. 

“Experiences in the Rehabilitation of Large Water 
Mains in Newark, N. J."—By W. G. Bank, Dytv. 
Engr., Water Department, Newark, N. J., and Ciin- 
TON INGLEE, President and General Manager, National 
Water Main Cleaning Company, New York City. 











Newark’s 48-in. Steel Supply Main. After 39 years of Service 
Contained More Than 105 Tons of Tuberculation and Coeficient 
of 70. (See Digest Inglee-Banks Paper.) 
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This paper, presented by Mr. Inglee and effectively 
illustrated with lantern slides, recounted experiences jn 
the mechanical cleaning and cement lining of Newark’s 
40 year old 48 inch riveted steel supply main 27,700 Sait 
long. The capacity of the line, after 39 years of service, 
had fallen to 70 per cent of the original. The cleanine 
operation in itself had raised the value of “C” to 110 Mes 
the removal of 105 tons of tuberculated incrustation (78 
per cent iron oxide; 1.34 per cent sulphate (SO,): 
silica, calcium and proteolytic bacteria). To the cleaned 
line, the application of a !4 inch (some being % to | 
in.) machine applied cement lining had raised the value 
of “C” to 124, when calculated on the original diameter 
of 48 inches, and therefore a higher value than possessed 
by the line when new 40 years ago. 

Mr. Inglee in a lucid manner described the cleaning 
operations, difficulties encountered and the measures 
taken to overcome these through the perfection of a 
machine with 800 steel spring scraping blades, which 
travelled through the line at speeds 6 to 258 ft. per min- 
ute; and, later the perfection of a collapsible type ma- 
chine for easier manipulation. With the first trip 
through, 75 per cent of the cleaning effect had been 
accomplished, the second trip of the machine complet- 
ing the job except for hand cleaning around rivet heads 
preparatory to placement of the lining. 

The cement mortar lining was applied with a machine 
developed by the T. A. Gillespie Company, which ap- 
plies the sand-cement grout with high centrifugal force, 
followed by mechanical trowelling. The quality of grout, 
or mortar, had been carefully controlled by use of dried 
specially sieved sand and cement, and refined control of 
water mix ratio. The thickness of coating applied di- 
rect (no reinforcing) to the cleaned pipe walls was de- 
termined by the speed of the machine travel—a 1000 ft. 
run on an 8 hr. shift representing the rate of travel 
under favorable conditions. On grades, reaching as 
much as a 33 degree slope, the rate had been much 
slower. 

With the successful completion of the first contract, 
involving 27,700 ft. of main, the results and expense 
had justified continuing with the program involving re- 
habilitation of a parallel line (40,000 ft. total) at a 
cost approximately 25 ‘per cent that of estimates for an 
additional main. Some of the line had been so deeply 
pitted as to require 5¢ to 1 inch thickness of lining at 
the weak spots. The accompanying pictures show the 

















The Same Main After Cleaning and Lining with Cement. Co- 
efficient Returned to 110 by cleaning; Raised to 124 by Smooth 
Lining. 
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appearance of the interior of the main before and aiter 
rehabilitation to raise the “C” value from 70 to 110 by 
cleaning and ultimately to 124 by machine applied ce- 
ment lining. 

In replying to questions, Mr. Inglee stated that the 
original value of “C” was little if any above 110 for 
the united line. and that the 124 value had been calcu- 
lated on the original 48 inch diameter rather than the 
reduced diameter of the lined pipe which, if employed, 
naturally would produce a higher value. 

“The Protective Treatment of Steel Pipe as De- 
veloped by the Los Angeles Bureau of Water Supply” 
—By Harry Hayes, Field Engineering Laboratories, 
and L. E. Gort, Distribution and Construction Division, 
Bureau of Water Supply, Los Angeles, Calif. 

This topic was presented in two parts. The first, by 
Mr. Hayes, covered the methods developed by the Bu- 
reau for testing of various protective bituminous enam- 
els and drafting specifications to be met by the manu- 
facturer. Mr. Goit, with the aid of moving pictures, 
described the Los Angeles pipe coating plant built and 
operated by the Bureau. 

Mr. Hayes stated that the Bureau was committed to 
te use of coal-tar enamels for exterior and interior pro- 
tective coatings of steel pipes. He explained that no 
available set of specifications (including A. S. T, M.) 
had been found ample for enamels required in water 
works practice. He then described and illustrated the 
five major laboratory and field test procedures which 
iad been developed under his guidance, and reported 
that recent improvement in enamels offered had been 
pronounced. The most severe test seemed to be the soil 
blister test to prove the enamels’ resistance to the draw- 
ing quality of drying muds which would pull away the 
enamel coating from the pipe and create blisters. The 
“cold-bend” test was another. The “primer” used was 
a highly important item and the “stripping test” revealed 
its quality in bonding the coating enamel with the pipe 
sur face. 

Mr. Hayes described the Electrical Flaw Detector, 
developed for field use in discovering pin-holes in coat- 
ings and linings. The instrument consists of a metallic 
haired brush charged electrically to produce a spark- 
jump between pipe and brush whenever it passed across 
a pin-hole, break or thin spots in the coating. Buried 
pipe was given a coat of special formula white-wash to 
prevent bonding of soils with the enamel coat and sub- 
sequent pull and stresses on the coating likely to create 
blistering or rupture. Pipe exposed above ground was 
aluminum painted to reflect sun-heat. For exterior 
painting of tanks and stand-pipes a utilitarian and pleas- 
ing iridescent effect had been secured by using alumi- 
num paint to which green pigment was added. 

Mr. Goit, with the aid of moving pictures, described 
the interesting centrifugal pipe coating plant designed 
by himself and built and operated by the Bureau. ‘rom 
the sand-blast cleaning to the final spark-brush test for 
pin-holes and thereafter the white-wash coating, the 
picture was complete and reflected high credit to the 
Los Angeles Bureau of Water Supply management and 
staff. 

Tuomas H. Wiccin, Consulting Engineer of New 
York City, and long time advocate of cement-lined pipes, 
in discussing the subject stated that cement lining had 
unfortunately been a lost-art. 

He credited James Gibson, Manager of Water Works 
at Charleston, S. C., and a past-president of A. W. 
\V. A., as the individual due the most credit for getting 
modern cement lined pipes produced by pipe manufac- 
turers. With the availability and proven advantages of 
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bituminous and cement linings it was in his opinion time 
for the Association to see that protective pipe coatings 
receive the recognition deserved. 


Papers on Water Treatment* 


The following papers dealing with water-treatment 
were presented before the Joint Session of General 
Membership and the Water Purification Division.* 

“Iron Removal in a Closed System without Aera- 
tion”’—By Frank FE. Hate, Department of Water 
Supply New York City. 

Dr. Hale’s interesting paper recounted novel experi- 
ences in iron removal from well water at Flushing, 
L. I., in which the iron was precipitated as ferrous car- 
bonate by the addition of hydrated lime in a completely 
closed pressure-filter system, without the aid of aera- 
tion customarily provided in iron removal systems. 

Based upon experimental studies the full scale plant 
consists of a deep-well pump; reaction pipe (72 in. 
diam.), providing a 10 minute contact and precipitation 
chamber, following lime injection; pressure-filters (sand 
0.4 to 0.5 mm. size) operated at 2 gals./sq. ft./min. rate. 
Dr. Hale reported that addition of sufficient lime (416 
Ibs./mg.) to remove all free CO, and maintain pH 8.2 
to 8.4 had produced sludge of a white to greenish cast, 
consisting principally of Ca CO, with about 6 per cent 
ferrous carbonate (Fe CO,). The resultant filter ef- 
fluent containing 40. p.p.m. total hardness, was essen- 
tially free of iron and free of corrosive dissolved oxy- 
gen. Much of the precipitate of tenacious sticky nature 
had accumulated on the sand but with remarkably low 
head loss considering the accumulations. The lime emul- 
sion was fed automatically through a Sparling Mcter 
Controlled American Electro-Magnetic Feeder—the 
dosage being essentially that theoretically required to 
completely combine with the iron and free carbon diox- 
ide, plus a 15 per cent excess. To loosen the sludge 
accumulations, filtering to waste with untreated well 
water (high in CO, content) had proved effective. Pro- 
ducing a nof-corrosive and non-encrusting water, with 
a single pumping-operation and no aeration, had proved 
attractive technically and economically. 

Rosert SpurR Weston, Consulting Engineer, Bos- 
ton, Mass., in discussion, reported experiences in Ger- 
many wherein iron removal in similar closed systems 
had failed. Especially had manganese not been suc- 
cessfully removed. The Flushing development should 
be considered entirely new and credit belonged to Dr. 
Hale for the successful workings of the scheme in which 
theory and practice had checked so neatly. ; 

PROFESSOR CARPENTER (New York University) re- 
ported the use of caustic soda as the CO, removal agent 
in commercial water treatment for iron removal, by 
pressure filters, where increased hardness due to lime 
was undesirable. 

Replying to questions, Dr. Hale said that in his ex- 
pericnce with organically bound iron the addition of 
chlorine had been necessary to completely remove iron 
and manganese even in conjunction with aeration. 

“Developments in Raw Water Preparation and the 
Use of Chlorinated Copperas at Richmond, Va.”—By 
MarspdEN C. SmitH, Engr. of Water and Electricity, 
Richmond, Va. 

Mr. Smith’s paper, which appears in full elsewhere 
in this issue, revealed the improvements progressively 
in raw water preparation at the Richmond plant. 
Amongst these had been the development of mechan- 

*Scheduled for this issue, but postponed, for reasons cited on 
the first page of this installment, the report covering papers read 


before the Water Purification Division will appear in our August 
issue.—Ed. 
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To California They Come from North and East: 











1. Patrick Gear (Supt.), Holyoke, Mass.; 2. F. B. Nelson (Engr.), New York City; 3. T. L. Bristol (Mgr.), Ansonia, Conn.: 4 4 
H. Douglas (Mgr.), Wichita Falls, Tex.; 5. W. W. Polk (Supt.), Evanston, Ill.; 6. H. F. Bloomquist (Supt.), Cedar Rapids, Ia. 


ical ““Flocculators,” resulting in simplification of coagu- 
lation control, more perfect coagulation, and economy of 
chemicals. 

Having established the value of heavy pre-chlorina- 
tion, the adaptation of the newer coagulant “Chlorinated- 
Copperas,” with further reductions in operating costs 
and increased efficiency, constituted the latest develop- 
ment at the Richmond plant. Mr. Smith pointed out 
the limitations surroundinng filter alum as well as 
“Chlorinated-Copperas” as coagulants and the useful- 
ness of each under specific conditions. Whereas, the 
inain coagulent was now ferrous sulphate oxidized with 
chlorine a combination, involving 10 to 15 per cent of 
the total coagulent dosage as filter alum, had produced 
highest efficiencies at least cost. Especially advanta- 
geous had been the iron coagulant at water temperatures 
below 13 deg. C. whereas alum had performed better 
when raw-water temperatures were highest. To facili- 
tate control of the iron dosage the application of 15 to 
25 lbs. of lime per m.g. had broadened the range of 
efective dosage at the Richmond plant, thus enhancing 
the practical merits of the coagulant. Based on 18 
months of plant application, chlorinated-copperas had 
won the position as the main coagulant,, whether used 
alone or in combination with alum. This, because of 
cold weather performance, all year economy, and other 
less tangible benefits which could be credited to its use. 

L. L. Hepcereru, Manager, Technical Service, 
Penna. Salt Mfg. Co., (the first water works operator 
to employ chlorinated-copperas as a coagulant) in a pre- 
pared discussion presented by J. M. Potter, a co-worker 
and another ex-operator, confirmed the findings at Rich- 
mond in respect to the relative values of ferric-sulphate, 
ferric chloride and chlorinated-copperas in coagulation 
efficiency. Concerning the temperature influence and 
the value of alum in combination with the iron coagulant 
he had found similar effects while operating the Eliza- 
beth City, N. C., plant—the first to use chlorinated- 
copperas. Mr. Hedgepeth said that there was ample 


ground to believe that a contact between copperas solt- 
tion and chlorine of 15 seconds in a hose line was am- 
ple for complete oxidation and evidence pointed dis- 
tinctly to the value of “fresh” chlorinated-copperas as 
contrasted to that held too long in transit or in storage. 
The potential supply of ferrous sulphate was great and 
much liquor from pickling of steel, now going to waste, 
might find a useful position in coagulation practice. (At 
Akron, Ohio, Gettrust is now hauling such liquor from 
a steel mill and producing from it chlorinated-copperas 
by chlorination of the ferrous solution as fed.—Ed.) 

RALPH STEVENSON, Pres., Stevenson Chemical Com- 
pany, Los Angeles, Calif., called attention to his ex- 
periences while operating the Sacramento Filter Plant 
in confirming the value of an initial rapid effective 
chemical distribution followed by reduced speed mechan- 
ical mix to produce coalescence. Also he pointed to the 
results of slight temperature differences in producing 
stratification and poor coagulation basin efficiencies. 

L. I. BrrpsaLt, General Chemical Company, Chicago, 
Ill., called attention to the difficulties of coagulation 
elsewhere, as at Richmond, created by pulp mill wastes. 

In reply te questions, Mr. Smith said that the residual 
iron in the filtered water did not exceed 0.1 p.p.m.; that 
since the coming of the flocculators pH readings in co- 
agulation control were no longer an important index; 
that laboratory flocculation tests for maximum economy 
were important and were run at least once daily at Rich- 
mond; that between pH 7.5 and 7.8 iron flocculation 
made the poorest showing; that now the water applied 
to the filters was superior to the filter effluent from for- 
mer treatment—(inclusive of residual coagulant, chlorine 
demand, palatability)—-and that the filters were now 
merely polishing devices with 150 to 200 hr. runs. 


Developments in Water Supply Practices 


Repeating the innovation of 1935 a general review 
¢ : r . : ” 
of recent “Developments in Water Supply Practices 
was presented in three parts—(a) Dams, Supply Mains, 
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Pumping; (b) Water Treatment; (c) Distribution and 
Service. P 

“Dams, Supply Mains and Pumping”—By Profes- 
sor SAMUEL B. Morris, Dean of Engineering, Leland 
Stanford University, Palo Alto, Calif. 

Mr. Morris, until recently Chief Engineer and Man- 
ager of Pasadena’s Water Department, was well quali- 
fied to present his subject and did so in such a compre- 
hensive manner that a mere skip and hop account of his 
remarks is possible here. In design of dams and spill- 
ways he pointed to the increasing usefulness of hy- 
draulic models, to concrete-sand cleansing by air wash 
and reblending of three separated sizes to meet specifi- 


cations. 

Concerning pipe lines: Concrete pipe, testing up to 
23,000 Ibs./sq. in. had been developed; centrifugal C.I. 
pipe of improved texture was now available in sizes 3 
to 36 inch and Transite pipe 2 to 36 inch. In steel 
pipe material advances in perfecting welding and an- 
nealing and the production and usage of protective coat- 
ings had been noted, including X-ray inspection of 
welds. The largest concrete pipe ever built (12 ft. 8 in. 
diameter) was being used for 25 miles of the So. Calif. 
Metropolitan Distribution Aqueduct —each length 
weighing 44 tons—see picture. 

Concerning pumps and pumping: Higher speeds with 
higher efficiencies had denoted progress and the 400 ft. 
lift with single stage pumps for the Colorado River 
project was a notable achievement. The efficiency of 
deep well turbine pumps had been increased to almost 
that of horizontal units. Colorado Aqueduct pump de- 
sign and laboratory research at Calif. Institute of Tech- 
nology had been a material contribution. 

“Water Treatment”—By Linn H. Enstow, Editor, 
WaTER WorKS AND SEWERAGE, New York City. 

Mr. Enslow in reviewing developments in water 
treatment, said that water treatment men could point 
to no development of outstanding importance during 
the year. Methods of improving taste and odor of wa- 
ter had been further developed as a process of primary 
importance. Activated carbons had been more generally 
used and improved carbons, in taste absorbing capacity, 
had been developed. The importance of taste control 
had been exemplified by the turning of attention to 
granular carbon filters as water finishing devices—even 
example was the installation of granular carbon units 
in conjunction with the use of powdered carbon. An 
at Oshkosh, Wis., and extensions at Bay City, Mich. 

In corrosion abatement, the process of pH adjust- 
ment—more particularly the degree of adjustment de- 
pending upon the hardness of the water—was becoming 
better understood as were the methods of determining 
the effective dosage of lime or caustic soda. He did 
not believe that the problem of corrosion control had 
been as effectively solved as might be. There was still 
work for the chemist to do in developing economical 
methods of boosting pH value without unduly increas- 
ing the hardness of the supply or creating carbonate 
depositions at points not far removed from the plant 
and not having sufficient residual carbonate to protect 
the far reaches of the pipe system where most needed 
to suppress corrosion in dead ends and _ tuberculation 
of the smaller sizes of mains most needful of protection. 

Mr. Enslow directed attention to the unwanted dis- 
solved oxygen introduced in aeration and the effective- 
ness of de-aeration with or without subsequent pH ad- 
justment. A recent de-aerator installation was that at 
Freeport, La. In dead ends relief from bacterial putre- 





faction, foul odors, red-water or black-water (due to 
iron sulphide) had been most successfully and easily 





A. W. W. A. CoNVENTION PROCEEDINGS 








245 


controlled with ammonia-chlorine treatment sufficient to 
maintain residual chlorine out in the far reaches of the 
system. The basis for such successes had been the same 
as the continued effectiveness of ammonia-chlorine in 
suppressing tuberculation of biological origin in the 
Utica, N. Y., supply mains. 

The growth of water-softening was worthy of com- 
ment and fully automatic zeolite plants’ for municipal 
supply was on the increase—one of the newest installa- 
tions having been that at East Lansing, Mich. Strange- 
ly enough, municipal water softening had lagged con- 
siderably in California and only recently had San Mateo 
been relieved from the curse of a water of 700 p.p.m. 
hardness when the California Water Service Company 
installed a lime-soda plant. ; 

In filter plant design two recent notable examples of 
departure from orthodox plans represented the first 
instances of any marked individuality in design since the 
building of the Little Falls, N. J., plant when the old 
tub filters were superseded. These plants were the 
Morse Concentric Steel Tank Plant serving the Wash- 
ington Suburban Sanitary District and the vertical or 
sky-scraper type of plant specially designed for operat- 
ing economy at Lexington, Va. High velocity filter 
washing was being superseded by the more effective 
and economical surface wash developed by Baylis in 
Chicago. By cutting down the depth of filter sand to 
14 inches and substituting a top layer of coarse (0.8 
mm.) crushed anthracite (14 in. deep) filter runs at 
Denver had been markedly increased and mud accumula- 
tions decreased. Like experiences had been had at the 
Easton, Pa., plant. 

Improvements in algae control had been largely con- 
fined to California—the Los Angeles method of sur- 
face broadcasting of pulverized copper sulphate and the 
San Francisco wet feed method of distribution of fine 
crystals from spreading nozzles under 30 to 50 lbs. pres- 
sure supplied from a pump in the boat. The pump 
operated an injector which sucks in pulverized copper 
sulphate and spreads it as a solution. In the latter 
scheme dust nuisance was avoided and shallow area and 
shore line distribution had been reported effective. 

In coagulation practice more attention was being 
given mechanical mixing and flocculation, with resultant 
improvements and economies. Less attention to exact 
adjustment of chemical dosage and pH control had been 
found necessary with improved 30 minute mechanical 
mixing in the preparation of raw waters. Optimum ef- 
fects were procurable with vari-speed paddle drives not 
attainable in fixed design baffled mixing chambers. Like- 
wise basin short circuiting and stratification was pre- 
cluded. The use of ferric coagulants was on the in- 
crease with definite economies and other advantages 
noted. In silica removal, ferric salts had produced 
efficiencies beyond those attained with the aluminum 
coagulants. 

In operating the many water-requiring feeders and 
valves at the Richmond, Va., plant a saving of between 
$10 and $15 per day had been effected by substituting 
for high service water the heavily chlorinated raw water 
delivered at 45 Ibs. pressure into a separate pipe system 
by a special pump. In Los Angeles the establishment 
of a fleet of immaculate water sampling and complaint 
trucks was as impressive to the water works man as it 
must be to the public served. To keep such a fleet on 
the streets constantly, if only to secure beneficial pub- 
licity and make the public water-supply conscious, 
seemed worth the cost. 

To properly review developments in water treatment 
equipment and to cover other items-on the list was not 
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possible without. over-running the allotted time. Since 
the program was already running somewhat behind 
schedule, Mr. Enslow felt that a stopping point had 
been reached. 


“Distribution and Service’—By W. W. Brusn, 
Editor, Water Works Engineering, New York City. 

Mr. Brush commented that there had been little new 
in the way of developments in water distribution prac- 
tices or equipment during the year. He outlined devel- 
opments in New York City’s deep water supply tunnel 
construction. In pipe tapping and cutting A. P. Smith 
Co. cutters for pipe up to 42 inch were now available. 
In pipe location the General Electric Company had pro- 
duced an improved locator. For leak detection the Nut- 
ting microphone had been perfected at Cincinnati. Mr. 
Brush felt that the less sensitive instruments however, 
were the most practical in leak locating work. In im- 
proved meter testing for accuracy the Cook and Wil- 
liamson tester had been developed for the larger cities, 
whereas the new Ford portable tester was of interest 
to the smaller plants. More attention had been given to 
beautification of plants and grounds—especially to the 
aesthetic treatment of stand-pipes and tanks. Some 
stress was placed on the practicability of reconditioning 
and cement lining of large mains as exemplified in the 
recent cleaning and lining of the 28,000 foot steel sup- 
ply main at Newark, N. J., as recounted elsewhere in 
this report—(see digest of paper by Messrs. Inglee and 
Banks ). 

“Seen and Heard in the Field”—By F. E. Sruart, 
Activated Alum Corporation, New York City. 

Mr. Stuart’s paper consisting of a compilation of 
“Kinks, Ideas and Gadgets,” picked up here and there, 
proved both interesting and instructive. To cover the 
many items, a goodly number of which have appeared in 
previous issues of this magazine, space is not available, 
but the reader should either procure a mimeographed 
copy of the paper from the author or watch for its ap- 
pearance in print. 

R. F. Brown, Manager, California Water Service 
Co., Stockton, Calif., said that Mr. Stuart was certainly 
deserving of the title of “The Ripley of A.W.W.A.” 
He then explained the Stockton method of cleaning 2 
inch service lines. After closing all curb cocks the main 
was blown out with compressed air under 90 Ibs. pres- 
sure at the rate of about 100 cu. ft./min. to relieve low 
pressure by loosening some of the encrustation. This 
scheme had been successfuily used for the past five 
years. 

Georce D. Norcom, Federal Water Service Com- 
pany, New York City, mailed in a written discussion 
which was presented by the Secretary. 

(This installment completes the report covering the 
General Sessions and Plant Management Division. In 
our next issue Proceedings of the Water Purification 
Division will be reported.—Ed. ) 


N. E. W. W. A. TO MEET IN 
NEW YORK CITY 


A copy of the preliminary program of the New Eng- 
land Water Works Association has been issued by the 
Program Committee (I. Sherman Chase, Chairman), in 
the form printed below. 

Since the American Water Works Association held 
its convention on the West Coast this year, which meant 
that many water-works men from the eastern sections 
were prevented from attending, the New Ingland As- 
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sociation decided on New York City as the location for 
its annual convention in order to most effectively serve 
the greatest number of members of the American as 
well as the New England Association. 

The convention headquarters will be the Hotel Penn. 
sylvania; the dates September 22-25, inclusive. 

PRELIMINARY TECHNICAL PROGRAM 
(Subject to changes and additions) 
Tuesday, September 22 (2 p. m.) 

“The Development of the Water Supply of the City of New 
York,” Joseph Goodman, Chief Engr., Dept. of Water Supply 
Gas and Electricity. ‘ 

“Additional Water Supply for the City of New York,” Walter 
E. Spear, Acting Chief Engr., Board of Water Supply. 

“The Development of the Ground Water Supply of the city 
of Dayton, Ohio,” Wallace W. Morehouse, Director, Department 
of Water, Dayton, Ohio. 

Wednesday, September 23 (9 a. m.) 

Committee reports. 

Symposium on the 1936 Floods in Northeastern United States. 

Public Health Aspects: 

Anselmo F. Dappert, Asst. Engr., N. Y. State Dept. of 

Health. 

W. L. Stevenson, Chief Engr., Penna. State Dept. of Health. 
F. H. Waring, Chief Engr., Ohio Dept. of Health. 
A. D. Weston, Chief Engr., Mass. Dept. of Public Health, 
H. F. Hutton, Wallace & Tiernan, Newark, N. J. 

Hydrology : 

Montrose W. Hayes, Chief, River and 

Weather Bureau, Washington, D. C. 

Robert E. Horton, Cons. Hydraulic Engr., Voorheesville, 
mn, 
Caleb M. Saville (Honorary Member), Manager and Chief 

Engr., Water Bureau, Hartford, Conn. 

Thursday, September 24 (9 a. m.) 

Committee Reports. 

(Symposium on Water Purification.) 

Experimental Studies with Anthra-Filt,” H. S. R. McCurdy, 
Chief Engr., Phila. Suburban Water Co., Bryn Mawr, Penna. 

“The Katadyn Process of Water Purification,” Frank E. Hale, 
Dr. of Laboratories, Bureau of Water Supply, New York City. 

“Improving the Operation of Rapid Sand Filters,” John R. 
Baylis, Physical Chemist, Dept. of Public Works, Chicago, III. 

“Recent Droughts in Great Britain,” H. J. F. Gourley, Past 
President, Institution of Water Engineers and Cons. Engr., Bin- 
nie, Deacon & Gourley, London, England. 

Thursday, September 24 (2 p. m.) 

“How to Run a Water Works Without Revenue,” J. McC. 
Wardle, Supt. Water Works, Hudson, N. Y. 

“The Use of Couplings,” Rossiter Scott, Dresser Co., New 
York City. 

“A Slow Sand Filter Built with W. P. A. Labor,” H. L. Field, 
Engr. and Supt., Water Dept., Greenfield, Mass. 

“A Rapid Sand Filter Built with W. P. A. Labor,” W. Guy 
Classon, Supt. and Registrar, Water Dept., Leominster, Mass. 

“Pipe Linings,” Thomas F. Wolfe, Research Engr., Cast Iron 
Pipe Research Ass’n, Chicago, III. 


Friday, September 25 (9 a. m.) 
Report of Tellers. 
Presidential address. 
Introduction of new president. 
Superintendents’ Round Tables 
“Meter Masters,” the “G-Men” of the Water Works Dept., 
Roger W. Esty and John A. Read. 


v 
Indiana Section A.W.W.A. 
Sponsors District Meetings 


Similar to the Virginia method of holding several one 
day District Meetings at locations most readily reached 
by the greatest number of water works operators, the 
Indiana Section of A.W.W.A. in cooperation with 
Purdue University and the State Department of Health 
is sponsoring such District Meetings. 

In 1935 eight such meetings were held; and upon 
the success of this scheme of “bringing meetings to the 
operator,” for the value of small group discussions in- 
volving short-school and “round table” methods, four 
such meetings have already been held in 1936. 


Flood Division, 
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TENTH ANNIVERSARY MEETING 
OF THE PENNSYLVANIA 
SEWAGE WORKS ASSOCIATION 


Reported by HARRY A. FABER’ 


EETING June 24, 25 and 26, as customary, on 

the campus of State College, Pa., the Pennsyl- 

vania Sewage Works Association again voted 
the educational environment of Penn. State ideal for 
sustained program interest. A registration of over 140 
bettered that of the preceding year and a full program 
thoroughly justified the attendance and interest. 

The Golf Tournament, under the chairmanship of EF. 
M. (“Casey”) Jones, was held the afternoon of the 
first day to include those attending the meeting of the 
Water Works QOperators’ Association,* which, accord- 
ing to custom, is always contiguously held. Of the six- 
teen valuable prizes contributed by manufacturers and 
WaTER WorKS AND SEWERAGE, Ed. Gearing, Ed. Trax, 
and H. B. Johnson were winners of the first three 
choices in the order named. 

The college Director of Extension Courses, Mr. Kel- 
ler, welcomed the members and reviewed research proj- 
ects in which the college co-operates with the Associa- 
tion. The business session discussed probable reasons 
for a decrease in registration in the sewage operator’s 
short school (six at the last school) and Prof. Walker 

In an effective manner, Mr. Stevenson, traced the de- 
proposed that a preliminary correspondence course be 
offered with subsequent training in the laboratory. By 

‘Asst. Engr. the Chlorine Institute, Inc., New York City. 


*Note: The proceedings of the Water Works Operators Assn. 
will appear in our next issue.—Ed. 
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resolution the suggestion was accepted and a committee 
will plan the procedures. 

At the Business Session H. M. Freeburn announced 
that the sewer rental bill, sponsored by the Association, 
was now a state law. An annual fee in recognition of 
the secretary-treasurer’s services was approved, as was 
an increase in the $2.00 yearly dues to $2.50—an in- 
crease found necessary in order to put the Sewage 
Works Journal on a self-supporting basis. 

New officers elected for the year are: 

President, R. R. Cleland, State College 

Ist Vice Pres., F. S. Friel, Philadelphia 

2nd Vice Pres., C. F. Grace, Polk State School 
Secy-Treas., L. D. Matter, Wilkes-Barre 
Editor, J. R. Hoffert, Harrisburg 

H. E. Moses presided at the Annual Dinner held at 
the Nittany Lion Inn, initiated the president-elect 
through a “Trial-by-Sewage,” and presented W. L. Ste- 
venson, Chief Engineer of the State Health Department 
as the speaker of the evening, who spoke on “Develop- 
ments and Progress in Sewage Treatment.” 
velopment of sewerage and sewage treatment from Ro- 
man times to the present day. Until the Black Plague 
swept England in 1848 there were almost no sanitary 
facilities. About half a century had elapsed since the 
treatment of sewage was started in America. Philadel- 
phia was the first to use the Imhoff-trickling filter plant. 
Rideal in England found that chlorinating-a tank effluent 
before application to the filter gave a better effluent with 
no ponding. Today plants can produce varying degrees 
of purification, are intelligently designed and operated, 
and have eliminated the old odor nuisance. Mr. Steven- 
son said operators of municipal plants had a great re- 
sponsibility which he fondly hoped would be justified 
by increasingly better operators, with better salaries. 


Papers and Discussion 


“Reports and Diagrams for the Sewage Plant Op- 
erator,” was a thorough discussion of the practical 
value of understanding and applying graphical methods 
of presenting data. J. R. Horrert,. Civil Engineer, 
Pennsylvania Dept. of Health, demonstrated how curves 
and graphs make for economy of computations and ease 
of interpreting data. Operators would find the use of 
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E. M. Jones, Philadel- 
phia, Pa., Had Charge 
of Golf Tournament 


graphs to picture facts and figures of their plant opera- 
tion more effective than any other method. Technical 
publications prefer graphs to tables and explanatory 
statements and were making wider use of such methods. 
Saying that the best way to understand graphs was to 
make them, Mr. Hoffert demonstrated by utilizing actual 
plant operation data to construct graphs showing varia- 
tion in sewage characteristics, percentage removals, plant 
flows as compared with rainfall, and experimental data. 
From the simple bar graph he progressed to the log and 
semi-log rulings, explaining the respective advantages of 
each. The nomographic or conversion graph for chang- 
ing known to desired values would be found an especial 
convenience. A daily plant operation record, he insisted, 
has a real value both in supplying data as to perform- 
ance, and also to substantiate evidence in cases of liti- 
gation. Plant results, honestly reported, promptly re- 
corded, paved the way to improved operation of any 
type or size of plant. 

“Aero Filtration of Sewages and Industrial Wastes” 
was the title of an outstanding paper by H. O. Hatvor- 
son, Assoc. Prof. Dept. of Bacteriology, Univ. of Min- 
nesota, Minneapolis, Minn. In reviewing the history of 
development of the trickling filter, he said the practice 
of intermittent dosing was applied primarily as a me- 
chanical aid rather than a biological necessity—bacteria, 
unlike man, not requiring rest between meals. After 
studying a filter employing a rotary distributor, he de- 
cided a distributor giving a uniform rain-like dosage to 
preclude recurring heavy instantaneous dosages over the 
bed and provide a more uniform application at all times, 
would immensely increase the capacity of a trickling fil- 
ter. It was also observed that when a distributor had 
reached its normal speed there was little, if any, un- 

















Henry W. Taylor, Cons. 
Engr., New York City. 





Believes in  combina- H. A. Halvorson, Univ. 
tion plants to handle of Minnesota. Has 
both garbage and sew- really put sprinkling 
age—garbage to gas; filters to work. Says 
gas to garbage they “can take it” 
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loading—whereas unloading was pronounced at the be. 
ginning of each intermittent dosing period. By using a 
revolving disc, and thereby providing a rain-like spra 
over the bed, a 26 m.g.d. rate per acre was maintained 
satisfactorily. During the summer there had been noted 
a distinct draft downward through the filter and it was 
proved essential to have air warmer than the liquid to 
produce this condition. Further, in lieu of efficient nat. 
ural draft, a forced draft should be used to supply about 
1 cubic foot of air per sq. ft. of surface per minute for 
highest purification efficiencies. 

In 1935 two experimental filters, one using gravel 
and one constructed of a tile especially designed to pre- 
vent channeling, were supplied with forced draft mech- 
anism. <A third gravel filter was used as the control, 
Operating through the winter months those filters hay- 





ing forced draft gave better reductions and never 
ponded. Motion pictures were shown to picture the 


devices and types of filters employed in the high rate 
application tests. These made it apparent that while 
the rate was high, the application per given area is no 
greater than that used when the orthodox intermittent 
2 m.g.d. per acre filter operates. Summarizing, Mr, 


— 








Chas. H. Young, State Dept. Health, Meadville, Pa. E. C. Mil- 

ler, Supt. Treatment Wks., Dearborn, Mich. Mark B. Owen, 

Nichols-Herreshoff Co., New York City. (Believed sewage treat- 

ment “style” needed changing at Dearborn—made the change; 
liked it.) 


Halvorson stated that rest periods were not essential for 
operation of trickling filters—and long rests were defi- 
nitely injurious ; dosages cou!d be increased, with proper 
operation and control, from the conventional 2 million 
to 20 million gallons per acre per day. Rates between 
7 and 10 m.g.d. were questionable, because of  tend- 
ency toward ponding. High rates had eliminated filter 
fly nuisance. Forced draft had been found essential 
during those seasons of the year when sewage and air 
temperatures became about equal. 

I. O. Lacey, San. Eng., U. S. Resettlement Admin- 
istration, discussing the Halvorson paper, quoted the 
standards of the New Jersey Health Dept. as 630,000 
gal. per acre foot—operating not less than 20 per cent, 
nor more than 40 per cent of the time. Sirice this vol- 
ume would be applied (at 20 per cent time operation) 
in a total of 4.8 hours during the 24-hour day, it fig- 
ured out to be about the same dosing rate as in the ex- 
periments cited for 20 m.g.d. acre. He praised the cour- 
age shown in studying continuous dosage and said that 
the difference of movement of air in winter and sum- 
mer had been known for some time but never before 
had been actually measured. To his mind, additional 
chemical and biological data as to continuity of purifica- 
tion at such high rates seemed very desirable. 

Dr. Halvorson’s paper created considerable interest 
and in answering questions he indicated a bacterial re- 


duction of 80-90 per cent as the average figure, but said 
this would be a function of the number in the raw 
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J. R. Hoffert, Assn. Editor, Harrisburg, Pa. E. S. Chase, Cons. 
Eng., Boston, Mass. H. J. Krum, City Chemist, Allentown, Pa. 
(Chase and Company designed it; Krwn watched it foam.) 


sewage. The effluent when operating at these high rates, 
through continuous unloading has an appearance similar 
to activated sludge, with abundant protozoa and of 
lighter color than the usual filter effluent. 

“Operation of the Canajoharie and Herkimer, N. 
Y., Waste Disposal Plants” by Henry W. Tay ior, 
Cons. Engr., New York City. 

Mr. Taylor said that since the Canajoharie plant has 
been described in detail in WATER WorKs AND SEWERAGE 
the present paper had been confined to points of operat- 
ing interest. The economy of constructing a combined 
municipal waste and sewage treatment plant is followed 
by economy of operation. The Canajoharie plant, treat- 
ing an average of 4.3 tons of refuse per day from a 
population of 2600, had produced an incinerator residue 
of 933 pounds. Incinerator heat was being utilized to 
maintain digestion temperature and sludge gas was avail- 
able as an auxiliary fuel. Data from this plant have indi- 
cated the value of minor changes incorporated in the new 
Herkimer plant—principally the provision of gas storage 
and compressors. Here a population of 12,000 will con- 
tribute about 7 tons of refuse daily. Erected in about 
3 months at a cost of $78,000, the Herkimer plant had a 
novel design of sedimentation tanks, 1.75 cu. ft. per 
capita sludge bed capacity, and 24 tons per day inciner- 
ator capacity. 

L. D. Marrer, Secretary, read a discussion prepared 
by C. C. Agar, Asst. Engr., State Dept. of Health, Al- 
bany, N. Y. Mr. Agar commented that the adoption of 
such combined plants was commended as appealing to the 
taxpayers. Results at the first of the two plants had jus- 
tified the same type for Herkimer. The novel multiple 
effluent headers installed in the settling tank at Canajo- 
harie had produced an effluent consistently low in settle- 
able solids content. 


Sewage Works Clinic 
The afternoon session of the first day was largely de- 
voted to a “Clinic” with H. M. Freeburn acting as the 
“examining physician.” 
Significant information on “Plant Design and Cost” 
was contributed by Roy Puitvips, City Engineer, Meads- 

















IV. H. Baumgartner, Grasse'li Chemical Co., Cleveland, Ohio. 
Robert H. Craig, Cons. Engr., Harrisburg, Pa. Geo. P. Scaright, 
Boro Mgr., Carlisle, Pa. 
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ville, Pa., from a paper by F. S, Friet, Cons. Engr., 
Philadelphia. Basis of design and cost of Imhoff tric- 
kling filter plants, of separate sludge digestion and gas 
storage tanks, and of activated sludge plants were cov- 
ered in a thorough manner. 

For “Operating Fundamentals,” L. V. CARPENTER, 
Prof. of San. Engineering, New York University, New 
York City, was called upon. He stressed the value of 
having a complete set of detailed plans of the plant 
available in the laboratory, the importance of daily rec- 
ords, the importance of an annual report, and the ad- 
vantages to be gained by maintaining an attractive ap- 
pearing plant. 

“Imhoff Trickling Filter Plant Operation” was dis- 
cussed by R. R. CLELAND, San. Engr., State College 
Plant, who reported on sludge digestion troubles caused 
by oil waste—in which pH adjustment was of no help; 
cleaning filter lateral interiors with a wire brush, the 
high chlorine demand, and waste of chlorine, due to 


A Corner in Presidents 














The President and Six Past Presidents of the Association Faced 
Our Camera. From the left: Prof. E. D. Walker (Pres. Emer- 
itus) ; H. E. Moses, R. R. Cleland (Pres.-Elect), E. B. Wagner 
(Retiring Pres.), R. O’Donnell, Roy L. Phillips, L. W. Monroe 


organic matter in filter effluent ; use of o-dichlorobenzene 
at intervals (300 ppm doses for several successive days ) 
to control psychoda ; the economy of open sludge drying 
beds over the closed type because of construction costs, 
maintenance, and because a lower percentage of mois- 
ture remains in the open bed sludge. Anthracite for 
sludge beds had been found to be cheaper than sand on 
a volume basis. Cost of plant operation (for 575,000 
gpd) had been $27.35 per m.g. exclusive of fixed 
charges. 

“Opperation of Separate Sludge Digestion Tanks,” 
was the topic dealt with by C. H. Youne, Dist. Engr., 
State Health Dept., Meadville, Pa. Continuous sludge 
pumping and sludge concentration were described as the 
ideal condition. The value of sludge circulation for 
seeding, pH correction, and digester stirring were dis- 
cussed. Methods of starting digester operation and 
maintenance were topics which created considerable fur- 
ther discussion. 

“Activated Sludge Plant Operation,” a paper by 
A. J. Fiscner, The Dorr Co., Inc., was read by Alan 
Darby. Plant operation, control tests, bulking of sludge, 
and effluent quality were treated in detail. 

“Hints for Chlorinator Operators,” by A. E. Grir- 
FIN was read by L. B. Tygert of Wallace & Tiernan Co. 
In this discussion leaks, chlorine “ice,” cylinder scales, 
supply water reduction, and chlorine doses were covered. 
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4. M. B. Tark,, Link Belt Co. 


“Experience in Constructing Sewers and Sewage 
Treatment Works Projects Under WPA” was pre- 
sented by Paut L. A. Kerser, Pottstown, Pa. An acti- 
vated sludge plant using mechanical aeration and part of 
a sewerage system was constructed by the borough of 
Ambler, Pa., with WPA funds. Problems encountered, 
such as subsurface water, a tunnel crossover and work 
under winter conditions with unskilled labor, were de- 
scribed and pictured by a number of slides. It had been 
necessary to simulate a regular construction organization, 
composed of relief labor, to establish confidence, disci- 
pline, prevent theft of tools and gasoline, and to utilize 
the overload of manpower to best advantage. 

R. H. Craic, Cons. Engr., Harrisburg, Pa., opened 
the discussion by a critical comparison of WPA, PWA, 
and intelligent engineering methods. It was the consen- 
sus of the members’ opinions that the municipality should 
have its own inspector and have the right to expect full 
value for its tax dollar. 


Plant Operation Symposium 

The last morning of the meeting was devoted to three 
papers on plant operation, members entering enthusiasti- 
cally into the discussion period following each. 

“Operation of the Allentown Sewage Treatment 
Works” by Harry J. Krum, City Chemist, Allentown, 
Pennsylvania. 

Mr. Krum pointed out that in this Imhoff trickling- 
filter plant scum and foaming had caused considerable 
trouble. Filters were not provided with facilities for 
flooding but heavy prechlorination has proved effective in 
fly control. Ton containers of chlorine were stored in 
the open and the chlorinator room was heated with Imhoff 
gas. There was a heavy demand for dried sludge, all be- 
ing taken by individuals without charge. The final efflu- 
ent is satisfactory, final sedimentation and chlorination 
producing an effluent with a 5-day B.O.D. of 29, sus- 
pended solids 35 ppm, total bacterial count of 1500 per 
c.c., and B. coli 10 per c.c. 

E. SHERMAN CHASE, of Metcalf & Eddy, Consulting 
Engineers, Boston, Mass., who designed the Allentown 
plant, discussed additional information learned in the ten 
years since this plant was built. Previously (1921) Al- 
lentown had used a 1 m.g.d. direct oxidation plant em- 
ploying lime and banks of electrodes. With far less puri- 
fication than the present plant accomplishes, cost had been 
$47 per m.g. (now $10.87 per m.g.). Municipal plants 
should be of high first cost and low operating cost type, 
with the reverse true for industrial plants in his opinion. 
C. L. Siebert, Health Dept. Engineer, suggested that con- 
siderable meat packing plant and textile wastes might be 
responsible (increased fats and sulfur) for Allentown’s 
Imhoff operating difficulties. [Aside from this someone 
might have added that Imhoff tanks were notoriously de- 
ficient in sludge digestion capacity and overly abundant 
in settling capacity —Eb. | 

“Operation of the Carlisle Sewage Treatment 
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Works” by Gerorce P. SEarIGHT, Borough Manager, 
Carlisle, Pa. 

The component parts of this new plant for a popu- 
lation of 12,600 were described by Mr. Searight as 
screening, primary sedimentation, circular trickling fil- 
ters, and digestion. The digester and floating cover were 
insulated, liming of sludge had never been necessary, 
and gas production had always exceeded requirements, 
Three filters with distributor arms operating under only 
13 inches head appeared to be unique. After final sedi- 
mentation of one hour the effluent was being chlorinated 
and had a relative stability of 98 per cent. 

Pror. E. D. WALKER, designer of the plant, said the 
unusually high removal of settleable solids (98 per cent) 
was because old septic tanks were utilized for the set- 
tling basins and provided four hours’ detention at pres- 
ent flows. Successful had been the use, on the inside of 
the floating cover, of tarred felt and Masonite painted 
with asphalt to prevent moisture adsorption. 

H. W. Taylor described the low temperature condi- 
tions at Saranac Lake, N. Y., where waterproofed Celo- 
tex blocks (2 inches thick) had been used as insulation 
on the underside of a digester cover and, heating the top 
sludge (scum) by circulating hot water had resulted in 
good digestion. 


“Operation of the Dearborn, Mich., Sewage Treat- 
ment Works,” by E. C. MILter, Plant Supt. 

In this chemical precipitation plant the installation of 
volumetric feeders—employing solutions containing 1 
pound of ferric chloride and 1 pound of lime per gal. 
—had made computations easy for the operators. Chemi- 
cal solutions had been applied with advantage through 
rubber hose lines. In hose there had been no choking 
up with lime deposition, such as occurs with pipe. Six 
minute mixing with air blown through Aloxite plates fol- 
lowed by 20 minute flocculation, in a Dorr flocculator, 
was the preparation for clarification with a one-hour de- 
tention period. Primary sludge was still being pumped 
(at 2 to 8 per cent solids concentration) from the East 
Side Plant to the chemical plant where it is concentrated 
to about 10 per cent solids, vacuum filtered, and incine- 
rated. Cost data were given for plant construction, fil- 
tration and incineration—which had proven even more 
economical and satisfactory than anticipated. 

W. H. BaumeéarTNER, San. Engr., Grasselli Chem. 
Co., Cleveland, Ohio, in discussing Mr. Miller’s paper 
complimented him on the manner in which Dearborn 
plant data had been made available. Operating through- 
out the year there had been no nuisance and Dearborn 
had demonstrated that incineration eliminates odor and 
disposal difficulties. Mark B. Owen, former Supt. of 
Public Works at Dearborn, explained that while exhaust 
gas temperature is low, as high as 1800° F. is main- 
tained on the lower hearth of the Nichols-Herreshoff 
incinerator and that had been responsible for odor-free 
incineration. 

























AT INDIANAPOLIS 


By DON E. BLOODGOOD 





N attacking the problem of 

filtering activated sludge at 

Indianapolis it was decided, 
first to make a study of sludge 
condition by means of laboratory 
tests; second, to carry out filtra- 
tion experiments on a small unit; 
and third, to operate a_plant- 
sized unit for fertilizer manufac- 
ture. Indianapolis has a popu- 
lation of about 370,000 and as 
there is only one suburban area, 
the figure given includes the pop- 
ulation of this section. The chief 
industries are meat packing, food 
canning, starch making, and automobile manufacturing. 
The industries have always contributed heavily to the 
combined sewers of the city. An average of the data 
for the past several years gives the sewage flow as 47.0 
m.g.d., the suspended solids of the raw sewage as 324 
p-p.m., and the 5-day B.O.D. as 272 p.p.m. 














The Author 


Laboratory Filtration Tests 


The laboratory filtration tests involved the use of a 
set of twenty vacuum flasks with Buchner funnels, at- 
tached to a common manifold line leading to a high 
vacuum pump. Watman 9 cm. No. 50 filter paper was 
used as the filter mat in the funnels. The sludge for 
filtration was made up to a solids concentration of 1.12 
per cent, so that when four hundred and fifty cubic 
centimeters of the sludge were put in 500 cc. cylinders 
with the conditioner, the resulting mixture had a concen- 
tration of 1.0 per cent. The sludge and conditioner were 
mixed thoroughly by inverting the cylinders six times 
before pouring into the funnels. When all funnels were 
filled the vacuum pump was started, taking about one 
minute for the pump to develop a vacuum of 28 inches 
of mercury. The time of filtration was ended when the 
filtrate leaving the cake was about one drop in ten sec- 
onds. 


It was soon found that it was usually difficult to 
filter activated sludge with sulphuric acid, and it was 
after this finding that ferric chloride was made the 
standard filtering agent. The objectives of the Buch- 
ner funnel filtration tests were: (1), to obtain a record 
of the filterability of sludge throughout the year; (2), 
to determine the quantity of conditioner required for the 
optimum filtration rate; (3), to gather data on the mois- 
ture content of filter cake. The original idea had been 
that there might be a seasonal variation in the filterabil- 
ity of the activated sludge. 

The tests here reported cover a seventeen-month pe- 
riod, during which time there were two hundred and 
forty-nine runs made, using ferric chloride as the con- 
ditioner. There seemed to be no seasonal variation so 


it is sufficient to give the maximum, minimum, and aver- 
age figures for the data obtained—(See Table I). In 
all experimental work chemicals are recorded as the 
anhydrous material unless otherwise specified. 





THE FILTRATION OF ACTIVATED SLUDGE 


TABLE I—BUCHNER FUNNEL TESTS USING THE 
OPTIMUM AMOUNT OF FERRIC CHLORIDE 
AS THE CONDITIONER 


Optimum pH of Moisture Lbs. FeCl; 

Minutes Optimum of Filter Per Ton of 

to Filter Filtrate Cake Dry Solids 
Maximum .... 13.3 6.2 79.5 484 
Minimum .... 7.8 4.8 75.4 239 
Average ...... 10.7 57 77.1 350 


Of the numerous filtration tests made, using various 
chemicals singly or in combination, only those showing 
possibilities are reported. The combination of ferric 
chloride and hydrochloric acid was given the most con- 
sideration. An average of the seventy-four runs, when 
the combination of the above chemicals were used, shows 
the filtration time to be 10.6 minutes, the pH to be 4.3, 
the moisture of filter cake 76.6 per cent, the pounds of 
ferric chloride as 191 and the hydrochloric acid 146 
pounds per ton of dry solids. It is to be noted that the 
filtration period was not materially lengthened by the 
use of the hydrochloric acid. The optimum pH with the 
combination was considerably lower than with ferric 
chloride alone. The filter cake produced was very dry, 
in fact it was a drier cake than could be produced with 
ferric chloride alone. There is but little difference in 
the pounds of conditioner required, whether using ferric 
chloride alone or in combination with hydrochloric acid. 

There were thirty-two determinations made using 
“chlorinated-copperas” as the conditioner. A summary 
of this data shows the filtration time to be 12.3 minutes, 
the optimum pH 5.4, the moisture of the filter cake to 
be 77.0 per cent, the amount of ferrous sulphate 
(FeSO,7H,O) was 739 pounds, and the amount of 
chlorine was 95 pounds, per ton of dry solids filtered. 
The filtering time is considerably lengthened when this 
chemical combination is used. The quantity of the 
chemical required is very high as compared on the iron 
content basis with the ferric chloride. 


The data indicates that there is a possibility that the 
combination of ferric chloride and hydrochloric acid 
might in some cases be as satisfactory as the ferric chlo- 
ride alone. The use of copperas (chlorinated) is quite 
out of the question because of the excessive amounts of 
the chemicals required for the optimum filtration. 

While conducting the experimental filtration tests 
with various chemicals, opportunity was taken to obtain 
compartaive information in regard to rate of filtration, 
quantity of filter cake, effect of conditioner upon the 
quality of fertilizer produced, and chemical analysis of 
the filtrate. The data compiled in Tables II and III 
are from thirteen filtration tests. The data in these 
tables are directly comparable because there are exactly 
the same number of runs on the same sludge with each 
conditioner. 


TABLE II—EFFECT OF VARIOUS CONDITIONERS ON 
THE SLUDGE IN FILTRATION 


Optimum 
Filtration 
Time, Filter Cake —Analysis of Dry Solids— 
Treatment Minutes Moisture % Ash % Fe % NH: % 
Untreated ...Nodata 80.71 31.03 3.69 6.52 
Ferric chloride. 9.7 77.07 32.93 8.18 6.81 
FeCl; and HCl 11.8 76.98 29.38 5.73 7.16 
Hydrochloric.. 53.0 80.20 26.23 3.52 7.63 
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TABLE III—EFFECT OF CHEMICALS ON THE 
FILTRATE 


Total Solids Fe Ca Mg NH; 

Treatment pH ppm ppm p.p.m. p.p.m. p.p.m. 
Untreated ..... 7.9 719 10.7 97.2 36.6 23.8 
Ferric chloride. 4.9 2101 94.0 410.5 50.0 21.5 
FeCl, and HCl. 4.0 2333 142.8 458.3 53.6 25.7 
Hydrochloric .. 3.4 2594 105.5 482.0 65.8 40.3 


The sludges in this comparison were treated as fol- 
lows: ferric chloride alone, 317 pounds, the combination 
of ferric chloride and hydrochloric acid, 171 pounds of 
ferric chloride and 143 pounds of hydrochloric acid, 
and hydrochloric acid alone 269 pounds, all of these 
weights being per ton of dry solids filtered. 


Conclusions Drawn from Laboratory Tests 


From this work it was evident that Indianapolis acti- 
vated sludge could be handled on a vacuum filter, obtain- 
ing a filter cake low in moisture but requiring a very 
high poundage of conditioner. The filtration data and 
chemical analyses on sludges filtered lead to the con- 
clusion that the excessive ferric chloride required was 
due to the high calcium and magnesium content of the 
sludge. The source of these minerals is the water used 
in the city. It was found that hydrochloric acid could 
be used to advantage in reducing the amount of ferric 
chloride required, and that it is not advisable to use 
copperas chlorinated as a conditioner. 


Description and Discussion of 
Experimental Filter Operation 


The next step in the study of filtering activated 
sludge was made on a small experimental filter manu fac- 
tured by Filtration Engineers, Incorporated. This filter 
was of the vacuum drum type and had a filtering area 
of twenty square feet. About eighty-five per cent of 
the drum area was used for picking up the sludge and 
drying it, the rest of the drum being used for the dis- 
charge of the cake. The sludge was removed upon 
strings which traveled with the drum except at the point 
of sludge take-off, where they left the drum and trav- 
eled over a roller and through a comb which removed 
such cake as did not fall from the strings of its own 
weight. 

At the start of the experimenatl work, several pre- 
liminary runs were made to see if the filter was properly 
adjusted. It was obvious from the start that it was 
impossible to operate the filter without some agitation of 
the sludge in the filter tank, so a satisfactory agitator, 
oscillating twelve times per minute, was made in the 
Sanitation Plant shop. The filter was operated with a 
20 to 25 per cent submergence. 

At first sludge was conditioned in forty-five gallon 
hatch drums. The sludge was given approximately 
five minutes’ contact with the conditioner before it was 
started to the filter. The sludge solids in the condi- 
tioning drums were kept in suspension with a jet of 
air during the entire six to ten minutes that the sludge 
remained in these tanks. On the longer runs the filter 
was stopped whenever 15 to 20 per cent of the cloth 
no longer picked up a cake. The cleaning of the cloth 
was done with cold water and a scrubbing brush, usually 
taking only one revolution of the drum to get the cloth 
clean. Cleaning of the cloth with the filter in operation, 
was tried but it was not satisfactory because of the 
dilution of the sludge in the filter tank with the wash 
water. Samples for the determination of solids of the 
sludge filtered and moisture of the filter cake were taken. 
Records were kept as to the number of gallons filtered, 
inches of vacuum, speed of rotation of the drum, pH of 
the sludge in the filter tank, and pounds of wet sludge 
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produced. The average filter speed was six minutes 
per revolution and the vacuum was twenty inches, 


The first information sought was in regard to the 
filter operation when the sludge was conditioned to the 
optimum point with ferric chloride. The optimum 
amount of ferric chloride was taken as the average 
amount used in the many Buchner funnel runs made in 
the laboratory. From time to time checks were made 
upon the material being filtered and it was found that 
these figures checked closely with the laboratory work 
but the pH of the sludge in the filter tank was higher, 
thus showing a rapid drift in pH. It was often neces- 
sary to increase or decrease the amount of conditioner 
in order to maintain the production of a suitable cake. 

The next step was to determine whether a smaller 
quantity of conditioner could be used and still main- 
tain satisfactory filter efficiencies, that is could a reason- 
able tonnage of dry solids per one hundred square feet 
of filter surface be produced, with a satisfactory low 
moisture filter cake. The results obtained by using the 
smaller amount of conditioner were gratifying for it 
was found that a filter cake of Jow moisture could be 
obtained by using a quantity of ferric chloride consid- 
erably less than the optimum amount. The resulting 
tonnage was slightly lower when the smaller amount of 
conditioner was used, but there was not enough loss to 
offset the savings in ferric chloride. 


It was with much interest that the combination of con- 
ditioners, ferric chloride and hydrochloric acid, were 
used to condition the sludge for the small experimental 
filter. The data obtained using the combined condition- 
ers show that the filter cake moistures were equally as 
low as those obtained when ferric chloride was used 
alone. The filter efficiency was not materially reduced 
when the combination of chemicals was used. Indica- 
tions were that the quantity of hydrochloric acid used 
was sufficient to prevent the deposition of iron, which 
is known to clog the filter cloth. A comparison of the 
three methods of conditioning is given in Table IV. 


The filter cloth used was low grade cotton similar to 
heavy cheese cloth. During a considerable period of the 
test the filter was operated 24 hours per day. This was 
done to get information on the number of washings 
required to keep the cloth in condition and to determine 
its life. It was found that these cloths would last about 
14 days with continuous operation and that they had to 
be washed on an average of once every 22 hours. It 
was found in this experimental work that a sludge con- 
centration above one per cent solids was not advisable 
because a uniform cake thickness could not be obtained. 


Conclusions Drawn from the 
Small Filter Operation Data 


The string discharge type of filter is satisfactory for 
filtering activated sludge at Indianapolis. A vacuum 
filter of the drum type must be equipped with an agi- 
tator to keep the sludge in the filter tank thoroughly 
mixed. A water spray alone is not a satisfactory means 
of cleaning the filter cloth and especially is this true 


TABLE IV—COMPARISON OF CONDITIONERS IN 
EXPERIMENTAL FILTER TESTS 


Pounds 
HCl Moisture Tons Dry 
Pounds Per of Solids 
FeCl; Ton Filter Per 100 
Condi- Per Ton Dry Cake Sq.Ft. NH; Ash __ Iron 
tioning Dry Sol.Solids % PerDay % % as Fe 
Optimum ... 346 0 80.06 1.128 7.01 31.31 7.71 
Below 
optimum .. 248 0 80.29 0.871 7.38 28.82 5.25 
FeCl, and HCI 196 156 79.74 0.890 809 24.54 4.11 























Power House, Indianapolis, Sewage Works. 


during filter operation. <A filter cloth of the type used 
required washing every 22 hours and had a working 
life of about 14 days. It was found that it is possible 
to use the pH test as a measure of the amount of con- 
ditioner being added to sludge. 


Operation of the Fertilizer Plant 


The building and some of the equipment was pur- 
chased a number of years before the completed plant 
was ready for service. An American disc filter and 
two Bonot kiln driers were the main equipment in the 
plant. The sludge to be filtered was pumped by plunger 
pumps to an elevated supply tank from which it flowed 
by gravity to the conditioning tank and then on into 
the filter tank. The mixing tank was of about 1,000 
gallons’ capacity with baffles and air diffusers for mixing 
of the chemical with the sludge. 

The filter (see illustration) had eight discs with a 
total area of 800 square feet. Though this machine 
was of old design, it was very satisfactory in this case 
because it was necessary to maintain continuous opera- 
tion with the one unit. Uninterrupted operation was 
maintained by removing the dirty sectors from a disc 
and replacing them with clean ones while the filter 
remained in operation. The filter as originally designed 
did not have an agitator. Previous experience had 
shown that it was necessary to keep the sludge in the 
filter tank mixed thoroughly and therefore a suitable 
agitator was built in the shop at the sewage plant. The 
hltrate was removed by two centrifugal pumps and was 
discharged either to the sewer or returned in part to the 
mixing tank where it was used to aid in the condition- 
ing of the sludge. The sludge from the filter was con- 
veyed by belt to the head end of the drier which was 
of the direct-indirect type, where the hot gases first 
pass around the drum and then back through it. The 
general practice in sludge drying of returning some 
previously dried sludge to the incoming cake was tried 
but was soon discontinued as most of the dry material 
went up the stack instead of being mixed with the wet 
cake. No effort was made to redesign the drying units 
to make them more efficient and it is felt that the data 
in this report on drying capacities and costs should not 
be given too much weight. 
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The dried material was passed over a vibrating screen, 
then through a cage mill, and back over the screen. The 
finished product was conveyed to the bagging hopper 
where it was placed in 100-pound bags. The ferric 
chloride was stored in an eight thousand gallon rubber- 
lined tank. 

The sludge solids were maintained at about 1.50 per 
cent by the operators of the pumps at the activated 
sludge plant. Table V gives a summary of the oper- 
ating conditions. The pH of the sludge in the mixing 
tank was usually maintained at 5.7, varying from this 
figure only when the condition demanded. The addi- 
tion of chemical was regulated by the determination of 
pH. When the sludge was in good condition, the opti- 
mum amount of ferric chloride was too high to give a 
thin dry cake. The thickness of the filter cake can not 
be regulated with this type of filter as it can with a 
drum type filter where the submergence can be varied. 


TABLE V—LABORATORY EXAMINATION COVERING 
DEHYDRATION PLANT OPERATION 
Filter Feed: 


ee MN GRE onc ds. ation wetoreen tee aiecehaaten 1.49 
OI a fal gral arta pid ata abel sews Bie eB Uateiace lars 2 ST LO MERE 5.6 
Sludee cake moisture, per cent... 6. ice cc icccn vas cws 80.80 
Fertilizer : 
a Re eT Tee Te eet Rea 3.90 
Nitromen, per cent: Cdty DESIG). os 0000.00 v cipwaclels ee 6.09 
Phosphoric acid, per cent (dry basis)..............- 3.23 
Ash: pee cont (dew Waeie). 6 on. 65% dnesccreeds Seale 32.95 
Tron a6 Fe pet cont: (dry PRGI8) v5. d5:sivces seen ets 5.35 
Ether soluble, per cent (dry basis)................. 8.88 
Filter Effluent: 
Bone. Ge Se reer 48.4 
Dirge ESO DB. Di We oe ns Soo ok deed vere 4.7 
Bi G0 ee 0 sive She cin asp ortayeeta Paap 78.6 
a Sear rer errr eee r re 185 
Total OfAamic NUTOREN 9: °D. Me. v.60 's cee siedaaseens 39.8 
PE Be Rs sg hoon ds hese abnchsaceow en eons 116 
"POU NORGE TO 0: BoM nse Coc Cisco ven cay eed 101 
OH GORUO Bi De Wi a nc son ce ose Koes Chan eee 2991 
Total: Chet sonst -D: 05. WG ses cesta eo ksaegsa caweeous 51 


The moisture of the filter cake was only slightly high- 
er than that found in the laboratory tests and with the 
experimental filter. Experimental work revealed the 
fact that the amount of ferric chloride required for 
conditioning sludge could be reduced materially by re- 
turning some of the filtrate, which contained a quantity 
of ferrous iron, to the sludge which was heavier in solids 
than could be handled by the filter. The saving in ferric 
chloride was probably due to the fact that the liquid did 
not have to be reconditioned a second time. The ex- 
perimental work showed that the ferric chloride demand 
of the liquor from around the sludge particles, was 
appreciable, while the filtrate had a very low ferric 
chloride demand. 


The amounts of chemical used, production rates, and 
cost of operation have been compiled and are given in 

















The American Disc Type Filter. 
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Table VI. The production of dry solids per hundred 
square feet of filter area checked very closely with the 
results obtained with the experimental filter. 


TABLE VI—DEHYDRATION PLANT OPERATION 
DATA AND COSTS 


Tons of fertilizer per 100 sq. ft. per day................ 0.981 
Pounds of ferric chloride per ton of fertilizer.......... 390 
Pounds of fertilizer per pound of coal................. 0.722 
Cost Per Ton of Fertilizer: 
I serach oc) 24 dare a bs DN ad bad ere ea $ 6.79 
ne een GS ier ig es, it a 3.71 
a NOI MUO 2 alee ca whe wc taleicavieece's 2.89 
PS eo De Nias 1 Sis Fk wig-piaarh ie ps Lea Blue ok 1.34 


SR harass OS ano 2s kv dake Sa Ne coalek cic aes 19 


RN nina cs pAb aah a pea ao1 Woe @ ipo es 4.34 
i i Lc dnb a ied os edwido noes aden 18.15 
EEE e ee 3.83 
meas ged tags for Tertslizer... oo. 6 oe oe vc ccs ccaaese's 1.12 
NE TA EN he 2g o ail ac 8 oogeidgoas Soe webs 1.60 
i sek oe oe i ey fw Bi IZ 
‘Otee GE SONETR) GROOUSE. 2.5. 55 6 oc 5 doses oe eS eis 04 
CN ee ey es Can) ee a soe 16 
ee Oe a IF 
I I Bots oe oS irsie See CSS bsg eb ' bade oa 42.72 
Total except Items 2, 8, 9, 11, and 12................ 35.84 


The filter was originally equipped with cotton bags 
similar to the material known as Palma Twill. Expe- 
rience with a small filter of the drum type had proved 
that this cloth was not satisfactory for use in filtering 
Indianapolis sludge. The first set of bags did not wear 
very long. The next set of bags was made of fourteen 
ounce Canton Flannel. These served very well, though 
at first considerable difficulty was experienced with the 
rotting of the bags along the edges of the sectors. This 
trouble was overcome by painting the edges of the sec- 
tors with creosote and thoroughly washing and drying 
the bags before being left to stand, even over night. 
With this heavy cloth, it was found that the nap was 
usually worn away about the time that the woven part 
of the cloth rotted or was stopped up by a deposition of 
iron. A record was kept of the number of hours that 
each bag was used throughout its life. These figures 
were tabulated and it was found that the average life 
of a canton flannel bag was 25.37 days of 24 hours each. 


The final product of dried sludge was given the name 
of Indas which was made from the words “Indianapolis 
Activated Sludge.” The chemical analysis of the ma- 
terial produced is given in Table V. The moisture of 
the finished product may have been slightly lower than 
necessary but the danger from loss by molding is less 
with the drier material. The nitrogen and phosphoric 
acid content were comparable with other products of 
the same type. The fertilizer produced has been mar- 
keted locally. The one filter and drier handled about 
one-fifth of the activated sludge which would be ob- 
tained if all of the sewage was treated by the activated 
sludge plant. The conversion of the data obtained in 
this work, to a unit handling forty tons per day, is 
shown in Table VII. 


TABLE VII—ESTIMATED COST PER TON OF INDAS 
FOR FULL SCALE OPERATION 


is 5 RT toa od ats cee ane Be are Ae Ole $ 6.500 
Te ate er ew ca AE ee WOE Meow OW ales 2.800 
I at i alin rai ag eck ng Sense Wea Ra cow Walaee neg .270 
I Pee rs os oa os Shc saya oi Kia a vane oe be nee 068 
I Bee isd, acateh nap. einen om ayeie Ww arieelwe tes 1.710 
EE INN ia. ccsa a 5s Sob eis ov wae bh hine~ weasel ew 3.750 
CM MN ur, aig «nbie bic ainlaue's bleradic wees 187 
Teen Be MER GODONSE. |... iyal eke eve bie teeeee 156 
I o's as dass Sli nla atiertinaia OM ane Sa 1.160 
I I ao ahs os Wis gy cr; x! caiel PES walt Miele ee gies 008 
Medical -and compensation...............ccccccccccees 002 

ES ac pbu tis diciacel x Wieck a We eke av. bs pip pe Riea'ole.ad Whe 4M aipecs $16.611 
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Conclusions Drawn from 
Dehydration Plant Operation 


The production of fertilizer from activated sludge 
at Indianapolis is possible. The important figures 
moisture of filter cake and pounds of conditioner, were 
found to be approximately the same as were found in 
the earlier work. The filter used produced a satisfac- 
tory amount of cake per square foot of surface area, 
The cost of solids disposal by this method is higher 
than by the method of sludge lagooning which has been 
practiced for a number of years. Because of the lack 
of funds, poor market, and the availability of land for 
lagooning, the sludge at Indianapolis will be lagooned 
for a number of years to come. The studies on the 
filtration and drying of activated sludge have been made 
and the data are available when the necessity for a more 
complete sludge disposal is demanded. 
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Pomona Pump Co. 


Enlarges Research Department 

Manufacturers are generally supposed to maintain 
research departments for their own benefits, but like- 
wise the customers of these manufacturers enjoy per- 
haps even greater benefits. 

A manufacturer who has an active and efficient re- 
search department is able to take advantage of improve- 
ments in design and materials which are realized in bet- 
ter performance and higher efficiency and consequently 
an advantage to the purchaser. 

The Pomona Pump Co. of Pomona, Calif., manu- 
facturers of deep well turbine pumps, have established 
a fully equipped research department, including a con- 
crete well 135 ft. deep and 4% ft. in diameter, in a 
separate building exclusively devoted to the study of 
possible improvements and rigorous tests of the finished 
products. The control of this department rests in the 
management, and its findings are under the constant 
observation of the engineering department. 

Now, every Pomona Pump has to give a satisfactory 
statistical account of itself before it is shipped. It is 
first driven at variable speeds by a motor-generator type 
of A.C. frequency changer, at speeds varying from 500 
to 3,500 r.p.m, at 220 or 440 volts. Records are taken 
on integrating and automatic reading tachometers. 
Mounted on a specially built, vertical torsional dynamom- 
eter, brake horsepower input to the pump is measured. 

Records of driving torque are made on a springless 
precision scale in foot-pounds. Proper constants and 
leverages are used so that small horsepower readings 
are as highly accurate as large ones, and may be re- 
corded to 0.01 horsepower. Where overall plant eff- 
ciencies are desired, the motor that is to operate the 
pump in the field is tested with its pump at the proper 
specified speed and voltage. The power input to the 
motor is measured by a calibrated watt hour meter. 
This hook-up can also be used in conjunction with the 
vertical or torsional dynamometer so that efficiency and 
power factor of. motor itself can be pre-determined. 

Various means are employed for taking pressure head 
measurements, but none has been found more accurate 
and consistently unvarying than the mercury column. 
Heads can be measured up to 320 ft. with an accuracy 
of 0.01 ft. Water flow calculations are taken from 
calibrated rectangular weirs and volumetricaly calibrated 
venturi meters. Weirs are provided with stainless steel 
crests and spill, with a very low approach velocity. A 
sensitive monel metal hook gauge with a vertical ad- 
justing mechanism and vernier gauge reads to an ac- 


curacy of 0.0005 ft. 























The North Side (Marston Lake) Filter Plant, Denver, Colo. 





Aerators and Coagulating Basins (Left) ; Head House (Center) ; Fil- 
ter Building (Right). 





EXPERIENCE WITH ANTHRACITE 


AS A FILTER MEDIUM 


By O. J. RIPPLE 
Supt. of Filtration, 
Denver, Colo. 





HE Marston Lake North 

Side Filter Plant, which 

supplies a part of the water 
for the city and county of Denver, 
was designed for 65 MGD, by 
Mr. James H. Fuertes of New] 
York City. It went into opera-|F 
tion in July 1925. 

Mr. Iuertes was the pioneer in 
the use of crushed anthracite coal 
(since known as “Anthrafilt’”’) 
for filter beds, and this plant now 
has 48 inches of Anthrafilt (ef- 
fective size of 0.60 mm and a The 
uniformity coefficient of 1.85) 
for its filter material. The beds are supported on 15 
inches of gravel, graded from 34 of an inch to 0.05 
of an inch in size. 

The North Side Filter Plant has 14 filters designed 
for 5 MGD each and this rate is increased to 6 MGD 
at times. This means that the filters are operated at 
from 170 MG to 204 MG per acre per day, as compared 
with the generally accepted rate of 125 MG per acre per 
day for sand filters. This righ rate of filtration is pos- 
sible because of the lower specific gravity of the An- 
thrafilt which results in less packing in the filters; and 
also to the shape of the coal grains which gives a larger 
per cent of voids than does filter sand of the same size. 

Since Anthrafilt is lighter than sand, it can be washed 
efficiently at a lower rate ‘of wash than sand, this means 
a saving in wash water equipment. And, the high rate 
of filtration also permits a saving in filter area for a 
given capacity, thus reducing the first cost of the plant. 

The cast of Anthrafilt has been reduced to compare 
favorably with sand in some localities; and as a result, 
seems to be gaining in popularity. 
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Denver Experiences 


Our experience has shown that for the Denver water 
Anthrafilt does not coat, or grow in size, as the sand 
does in our other filter plants, this is an added advan- 
tage for Anthrafilt. There has been very little loss due 
to attrition and the effective size and uniformity coeff- 
cient has remained very constant during the last seven 
years. 

We have avoided mud balls and surface cracking by 
the use of an air wash prior to every second water wash. 
We have found that a 24-inch rate of wash during the 
summer, with the water temperature 16 degrees C., and 
a 22-inch rate of wash during the winter, with the water 
temperature 5 degrees C., to be sufficient to givé a 45 








TABLE 1—YEARLY SUMMARY OF OPERATION DATA 
NORTH SIDE FILTER PLANT 


Grains per Gal. Raw Water 
Sodium Phenol Effluent MG 
Alumi- Methyl Alka- Turb. Turb. Temp. Fil- 


Year Alum Lime nate pH Orangelinity ppm ppm Cent. tered 
1931 .432 .001 .116 7.89 71 10 65 .53 10.0 11099 
1932 .537 .000 130 809 74 14 69 .60 10.5 11338 
19331.112 .104 .136 7.98 63 09 10.9 1.21 10.4 10835 
1934 .511 .168 .089 7.90 76 1.7 64 49 10.2 11463 
1935 .480 .050 .066 7.80 83 18 67 .49 10.0 10832 
TABLE 1 (Continued) 
No. of Aver. Length Aver. Rate, MG _ Per Cent 
Year Runs Run in Hours per acre per day Wash Water 
1931 1019 56.9 159 1.36 
1932 1243 47.2 158 1.88 
1933 1858* 30.1 158 2.96 
1934 1702** 34.2 160 2.56 
1935 1680** 31.8 160 2.80 





*1933 was unusually dry, so more muddy water was run into 
our storage reservoir than in normal years when the muddier wa- 
ters are allowed to pass by the intake to the storage reservoir. 

**Unusual growths of micro-organisms in the storage reservoir 
shortened the length of filter runs during 1934 and 1935. These 
organisms did not cause excessive odor and taste in the water, so 
no effort was made to contol them with copper sulphate, except 
for one treatment in July of each year, when the copper sulphate 
was used to stop the growth of Aphanizomenon and Anabaena. 
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DATA FOR COMPARISON BETWEEN A SAN D-FILTER, AN ANTHRAFILT FILTER AND A COMBI- 


NATION-FILTER WITH SAND AND ANTHRAFILT 


TABLE 2 
Length 
Filter Turbidity No. of of Run 
Year No. Raw Eff Runs Hours 
1928 3 6.4 54 61 23.1 
1928 7 6.4 47 45 33.4 
1928 i) 6.4 32 37 44.5 
1929 3 7.2 40 128 23.6 
1929 7 pe 39 113 29.6 
1929 9 7.2 36 67 50.4 


The run during 1928 was for the months of Oct., 
All filters were run at the rate of 125 \ 
age reservoir, which has a capacity of 6,500 MG. 


per cent expansion in the 48-inch bed of Anthrafilt. In 
order to obtain the same per cent of expansion for sand 
it would have required a much higher rate of wash, per- 
haps as much as 60 inches rise per minute for a 48-inch 
depth of sand. In our experimental filters a 24-inch 
rate of wash gave an expansion of 43 per cent for a 47- 
inch depth of Anthrafilt and a 40-inch rate of wash gave 
a 48 per cent expansion for a 24-inch depth of sand, 
hoth having about the same effective size. 


Experimental Study and Plant Changes 


The Denver plant was selected by Mr. J. W. Arm- 
strong, chairman of the A. S. C. E. Committee on Fil- 
tering Materials, as one of a group throughout the coun- 
try to make experiments using different sizes of sand 
in small glass filters, 2 inches outside diameter and 1.88 
inches inside diameter. While making the tests during 
the spring of 1928, I thought that a combination of sand 
and Anthrafilt, with the sand on the bottom and a layer 
of coarser Anthrafilt on top, might make a better filter 
hed than either used separately. 

After several trials to obtain sizes of the two ma- 
terials which would stay separated, I fitted up a glass 


filter with this combination and the results shown in 
Table No. 2, which gives the characteristics of each fil- 


ter material and other data relating to the tests, shows a 
definite advantage as to length of runs and per cent of 
wash water, for the combination of Anthrafilt as the 
upper layer and sand beneath. 

Later (April 1934) we tried this combination of 
Anthrafilt and sand in one filter each at our South Side 
and Willard Filter Plants, using 14 inches of sand (EF. 
S.—52 mm; U. C.—1.72) and 6 inches of Anthrafilt, 
with 0.80 mm effiective size and approximately 1.30 uni- 
formity coefficient. This combination filter was com- 
pared with one filter in each plant having 20 inches of 














Operating Tables and Filters, Marston Lake Plant, Denver, Colo. 
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Nov. and Dec., 
MG per acre per day. The low turbidities for the raw water are due to settlement in the stor- 


Per-cent 

Wash Filter Depth Effective Uniform, 

Water Material Inches Size mm Coeff. 
2.74 Sand 24 0.61 1.23 
2.15 Anthrafilt 47 0.55 2.00 
1.67 § Anthrafilt 24 0.83 1.10 
; land Sand 15 0.50 1.30 
1.96 
1.67 (Beds in the three filters remained the same as 
1.28 those above) 


and during 1929 was for the months of June to Dec. 


(Incl), 


TABLE 3—DATA SHOWING COMPARISON BETWEEN 
SAND FILTER AND A COMBINATION FILTER USING 
SAND AND ANTHRAFILT AT THE SOUTH SIDE FIL- 


TER PLANT, MAY TO DEC., 1934 


Fil- Rate MG Head Per Cent 
ter Turbidity No. of Length peracre Loss Wash 
No. Raw Eff. No. Runs Run Hrs. perday Feet Water 
] 12.7 93 289 18.84 240 5.16 5.63 
S i237 95 416 12.89 212 6.16 10.10 
Filter No. 1 had the combination of sand and anthrafilt and 


was nearest the source of supply with a shorter coagulation pe- 
riod. Filter No. 8 had sand only for the filter material. 

Filter No. 1 ran 46 per cent longer than Filter No. 8 and at a 
16 per cent higher rate of filtration and used 44 per cent less wash 
water. 
Soe 4— 

A 


DATA SHOWING A COMPARISON BE- 


TWEEN A SAND FILTER AND A COMBINATION FIL- 
TER USING SAND AND ANTHRAFILT AT THE WIL- 
LARD FILTER PLANT, APR. TO DEC., 1934 
Fil- Rate MG Head Per Cent 
ter Turbidity No.of Length peracre Loss Wash 
No. Raw Eff. No. Runs Run Hrs. perday Feet Water 
1 118 1.17 342 16.80 159 6.24 11.29 
7 118 1.12 193 30.70 198 6.10 7.08 


Filter No. 1 had sand only for its filter material and was near- 
est the source of supply and had a shorter coagulation period. 
Filter No. 7 had the combination of sand and anthrafilt. 

Filter No. 7 ran 83 per cent longer than Filter No. 1 and at a 
25 per cent higher rate of filtration and used 37 per cent less wash 
water. 


iil (E. S.—0. 50 mm; U. j C—1. 72). - These two filter 
plants have old style tub filters 12 feet in diameter. 

Because of the favorable results obtained with this 
combination filter material in the experimental filters 
and at the South Side and Willard Filter Plants in the 
regular filters, we decided to change one of the large 
filters at the North Side Filter Plant to this combina- 
tion of Anthrafilt and sand, and this work is now in 
progress. We hope to increase the capacity of this filter 
by 20 per cent and to reduce the wash water required 
very materially. 





Conclusions Reached 


It is my opinion that Anthrafilt is an excellent filter 
material, which can be used to advantage in many local- 
ities to effect a saving in first cost, and also in opera- 
tion costs. 

I believe that a combination of sand and Anthrafilt 
will effect a greater saving in first cost and operation 
costs than Anthrafilt alone, and would recommend that 
equipment for air washing be provided when Anthrafilt 
is used as a filter material. 

I have been in charge of the operation of the North 
Side Filter Plant where crushed anthracite has been in 
use for over 10 years, and of the South Side and Wil- 
lard Filter Plants, employing sand for the last two years, 
and my experience in filtering water for the city of Den- 
ver has been in favor of the Anthrafilt. It is my — 
that this material merits a growth in popularity and ; 
more general use by designers of filter plants for the 
several reasons set forth in this article. 








Savings in Coagulant Dem- 
onstrated by Graphical 
Methods. 
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TURBIDITY 


IMPROVED COAGULATION PRODUCES 
INCREASED EFFICIENCY AND ECONOMY 


By W. J. ELDRIDGE* 


Old Hickory, Tenn. 

N recent years the subject of 
] coagulation in water purifica- 
tion has been receiving more 
attention than previously. <A 
considerable amount of this at- 
tention has been directed toward 
the use of coagulants other than 
alum. A great deal of work has 
also been done on improving the 
design of mixing and coagulation 
basins. These combined develop- 
ments have resulted in reduced 
chemical costs, and a better pre- 
pared water for settling and fil- » 
tering. At the Water Purification ian Aner 
Plant of the Du Pont Rayon Company at Old Hickory, 
lennessee, considerable work has been done on both of 
these phases of coagulation. This paper, however, has only 
to do with the benefits derived at that plant from better 
mixing and coagulation, in which alum served as the 
coagulant. 

Mixing and/or coagulation basins serve a dual pur- 
pose: lirst, to speed up the mixing of the chemicals 
through the water, and, second, to effect coagulation by 
causing contact of the flocculated chemical and sus- 
pended matter. The most common mixing devices used 
lor this purpose are baffled mixers, either of the under 
and over type, or around the end type; or the mechan- 
ical paddle type mixers, either with a vertical or a 
horizontal shaft. Other types are the hydraulic jump, 
air agitation, upward flow baffled mixers with horizontal 
baffles, and the spiral flow mixers. 

In a large number of water purification plants, espe- 
cially those treating water containing any considerable 
quantity of turbidity, the mechanical paddle type mixers 
have one very distinct advantage from an operating 
standpoint, in that the speed of agitation can be very 
easily changed when changes in water, load, or tur- 
bidity occur. This is of considerable importance, if 





the best coagulation is to be obtained with a minimum 


*Chemical Engr., Du Pont Rayon Co. 





dosage. Velocities that are too high tend to break up 
the partly formed floc. Low velocities generally allow 
the alum floc to settle in the mixing chamber before it 
has had an opportunity of coming in contact with much 
of the more finely divided suspended matter. That floc 
which is left in suspension is large and fragile, and 
consequently difficult to settle out in the sedimentation 
basins. 

Of recent years, the tendency in design is to separate 
mixing and coagulations. A design of this sort makes 
possible the use of thorough, rapid mixing of the water 
and chemicals, followed by the slow, gentle mixing 
necessary for thorough coagulation of the chemical. 
The short, quick mix can be accomplished with any of 
the above mentioned mixing devices designed for high 
velocity flow. The mixing time necessary, of course, 
depends on the violence of agitation. The same devices, 
except the hydraulic pump, can be used to accomplish 
coagulation if the velocity of flow is slowed up suffi- 
ciently. The coagulation time is generally from twenty 
to sixty minutes. The equipment best suited to any 
particular water can only be determined by experimen- 
tation and experience. 


Experiences at Old Hickory 


The Old Hickory plant obtains its raw water from 
the Cumberland River, which has a turbidity which 
ranges from five to three-thousand parts per million 
and has very little color. In addition to the wide range 
in turbidity, the character of the turbidity varies greatly. 
Invariably after heavy rains in Southeastern Kentucky 
a grayish turbidity of colloidal character is encountered 
which is very difficult to coagulate. The treatment 
plant as originally designed provided, at full load, a 
four minute mix in under and over baffle chambers and 
one hour and fifty minute settling in rectangular tanks. 
Under ordinary loads this provided about a five and 
one-half minute mix and two and one-half hour set- 
tling. It can be seen that the coagulation process could 
not be completed in such a short mixing time and that 
under any condition the coagulation process would still 
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Sketch of Flocculator and Manorake Sludge Removal Mechanism. 


be taking place after the water entered the settling 
basins. It is also obvious that to get the best coagulation 
possible in this period of time, very accurate adjust- 
ment of the chemical dosage would be necessary. To 
accomplish this, it was not only necessary to adjust 
the alum dosage very closely but also to very accurately 
adjust the pH by means of soda ash. It was extremely 
difficult to proportion these two chamicals properly as 
any change in the quantity of one of the chemicals 
added affected the amount of the other chemical neces- 
sary, often changing the optimum pH necessary to 
obtain the best coagulation. In fact it was sometimes 
impossible, because of the improperly coagulated water, 
to produce a filtered water of the desired clarity. 

This situation was open to serious objections not only 
because of the excessive quantities of chemicals re- 
quired, but also because of the subsequent use to which 
this water was put. In many industries the presence 
of even traces of certain substances are very objec- 
tionable. In the textile industry this is true of both 
turbidity and color. 

The problem of designing equipment that would take 
care of this situation economically was further com- 
plicated by the lack of available space, the basins being 
too short, and the surrounding territory crowded. The 
preliminary step taken, in an endeavor to determine 
the type of equipment most suitable, was to run lab- 
oratory tests with jar test machines, including labora- 
tory flocculators. It was decided from the first that 
some mechanical device which offered easy control of 
several different velocities of agitation was probably 
best suited for this water with its wide turbidity range 
and variable particle size. Very extensive laboratory 
tests were made, covering a period of several months, 
in which a wide range of turbidity and type of turbidity 
was encountered. The results of these tests indicated that a 
mechanical mixer with the horizontal shaft, known as the 
Dorr Flocculator, was more likely to handle the situation 
than any other type of coagulating device. After visit- 
ing a number of purification plants on the Ohio, Ten- 
nessee and Cumberland Rivers, including the Louisville 
purification plant where a pilot flocculator installation 
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had already been put in, it was decided to install a pilot 
installation in one of our basins. 


Flocculator Installation 


This pilot mechanism was installed in one of our six 
settling basins, leaving the original under and over 
baffled mixing chamber in place, so as to provide quick 
mixing of the chemicals with water. The flocculator 
installation consisted of three rows of paddles thirteen 
feet apart which turned counter current to the flow of 
water at the bottom part of rotation. The paddles 
were not of the usual design, which extend from about 
six inches of the bottom of the basin to the surface 
of the water, but due to the lack of space, were only 
six and one-half feet in diameter and extended from 
six inches of the bottom of the basin up about seven 
feet in the basin which is twelve and one-half feet deep. 
Each row of paddles was separated from the next by 
a hanging baffle which extended from the surface of 
the water to within four feet of the bottom of the 
basin, thus forming three separate compartments which 
retard short circuiting. The paddles were rotated by 
a multi-speed motor equipped with a speed reducer 
designed to operate the paddles at speeds 1.2, 1.8, 2.4 
or 3.7 revolutions per minute. This equipment, of 
course, reduced the already apparently inadequate set- 
tling space by about forty per cent, but it was hoped 
that the coagulation of the water would be so satisfac- 
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Laboratory Flocculator Used in Determining Coagulant Dosages. 
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Sampler for Depth Samples of Ilocculated Water. 


tory that it would settle clear with the remaining basin 
capacity. 

With this equipment installed, under full load a four 
minute quick mix, forty minute coagulation, and sixty- 
five minute settling time was provided and under or- 
dinary loads a five and one-half minute quick mix, 
fifty-five minute coagulation and one and one-half hour 
settling time was obtained. 


Results from the Flocculator 


The basin fitted with this equipment was operated in 
parallel for about six months, with the other five basins 
in which no change had been made in the original equip- 
ment. During this period, a wide range of turbidity 
and type of turbidity were encountered. From the re- 
sults obtained during this period the following conclu- 
sions were drawn: 

First, the floc produced with this equipment was al- 
ways better formed and of a more uniform size than 
that produced alone by the over and under baffled 
chambers as originally installed. 


Second, it was always possible to produce a good floc 
with this equipment, regardless of the turbidity or type 
of turbidity. (This is something that could not be said 
of the original mixing-coagulating equipment. ) 


Third, the floc formation was so good that it would 
settle satisfactorily in the short settling time available. 
(It is highly probable that,even better results could be 
obtained if it were possible to provide a longer set- 
tling time. With this in view, and in case a new plant 
was being constructed, provisions would probably be 
made for larger capacity. In our case, however, this 
would have been uneconomical. ) 

Fourth, the turbidity 6f the settled water was always 
much lower and more filterable than that produced by 
the other basins. 

Fifth, it appeared that a fair saving of about fifteen 
per cent in the amount of alum required could be made. 

Sixth, due to the short settling time and small storage 
space for settled sludge, it was necessary to keep the 
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basin comparatively clean to obtain good results. (It 
was found that after the sludge had accumulated to 
a maximum depth of about two to two and one-half 
feet in the settling basin the mud would accumulate 
to such an extent in the flocculator chambers that the 
paddles could no longer keep the coagulating floc sus- 
pended properly. This made a sludge removal system 
beyond the flocculators necessary to insure the most 
successful operation of this equipment. This feature 
was incorporated when the equipment was designed for 
the other basins—see sketch.) 


Seventh, various speeds for the paddles are necessary 
in order to get the best floc formation. (Generally, 
the speed of the flocculator paddles should be just 
great enough to bring the coagulating material to the 
surface; however, there are times when it was found 
that by increasing or decreasing this speed, from that 
point, better floc formation could be obtained. ) 

Eighth, the amount of power required for mixing 
with this equipment is very low. (This is estimated to 
be about 9 kilowatt hours per million gallons under 
ordinary operating conditions. ) 

Ninth, the installation of flocculators and sludge 
removal systems in all of the basins would be the best 
solution to our problem. Further, the cost of such 
an installation would be paid for out of the savings in 
alum. 


Entire Plant Equipped—Results 


This equipment was installed in all of the basins and 
has now been in operation for about one year. A 
sketch of this equipment in one of the six basins is 
here reproduced. Very good results have been obtained 
with this equipment. A satisfactory filtered water as 
regards turbidity is invariably obtained and a very 
substantial reduction in the amount of alum necessary 
to coagulate any particular turbidity has been realized. 
During the past year, this has resulted in a saving of 
approximately 23.5 per cent of the ‘alum originally 
used. Further, it is expected that the savings during 
the present year will be even greater. Accompanying 
this article is a typical dosage curve which illustrates 
the difference in the amount of alum necessary to 
coagulate various turbidities. 


In addition to the savings in alum, this equipment has 
entirely eliminated the necessity for adjusting the pH 
of the water with soda ash to produce good coagulation. 
This has resulted in a very substantial saving on this 
item. It may also be said that very little, if any dif- 
ference can be seen in the average amount of alum 
necessary to coagulate any particular turbidity whether 
the water is warm or cold. Previously it was necessary 
to add considerably more alum during the winter months 





Principle of the Pulfrich Photometer Used to Detect Minute 
Turbidities in Flocculating Studies. 
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when the water was cold. This was especially true if 
the turbidity was rather high. 


Laboratory Control 


In order to get the best possible results from this 
equipment, several pieces of laboratory equipment were 
developed to determine the alum dosage most suitable 
for coagulating any particular turbidity. These are a 
jar test machine, a device for sampling coagulated water 
and an instrument for observing the floc formation and 
determining the turbidity of the water at different stages 
of purification, especially the filtered water. As these 
may be of interest, a brief description of these pieces 
of equipment will be given. 

Laboratory tests made with the usual type jar test 
apparatus revealed that the results obtained with this 
type apparatus did not closely enough simulate the 
results obtained in the plant. It was believed that by 
creating a flow in the jar that would lift the forming 
floc and give it a rolling motion similar to that in the 
flocculator chambers, that comparative results would be 
obtained. To accomplish this the jar test machine, 
used before the flocculators were installed, was changed 
to create this rolling motion. 

Flocculator 

The revamped jar test machine consists of six, five 
quart battery jars with insert tubes, straightening vanes 
and mechanical mixing paddles driven from a common 
shaft. 

The insert tubes have a cross-sectional area on the 
inside equivalent to that area between the tubes and 
the inside of the jars, thus keeping the velocity at all 
points as uniform as possible. Three vertical straight- 
ening vanes above and between the insert tubes and the 
jar were installed in each jar to eliminate horizontal 
rotation as much as possible. The stirring mechanism 
consists of two paddle blades having a pitch of 45 
degrees with the horizontal and set at right angles to 
each other. These paddles create an upward motion 
inside the insert tube and a downward motion on the 
outside of the tube—see sketch. 

The jar tests are made by adding variable amounts 
of standard chemical solutions to the raw water in 
the jars. A quick mix is given by placing the paddles 
in the insert tubes and rapidly twirling the shaft between 
the hands. The paddle shafts are then connected to the 
drive shaft and the treated water is mixed at a speed 
of 50 revolutions per minute for 30 minutes. After 
allowing the floc to settle for 10 minutes the best dose 
is determined by observation with the naked eye and 
in the turbidimeter which will be described later. 

With this equipment we have generally been able to 
duplicate the results obtained in the flocculator chambers. 


Depth Sampler 


Another piece of equipment (see sketch) which aids 
considerably in studying floc formation is an ingenious 
depth sampler designed by G. M. Darby of the Dorr 
company. This sampler makes it possible to take 
samples of coagulated water at any depth below the 
surface without breaking up the floc. The sample bot- 
tle is a one liter bottle from which the bottom has been 
cut. This bottle is clipped to a board which is attached 
to a long aluminum rod by a swivel joint. A rubber 
tube runs from the stoppered neck of the container to 
the opposite end of the rod. A strong cord is attached 
to the board in such a manner that it can be used to 
control the position of the bottle. To use this sampler, 
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the sample bottle is clipped to the board open and 
down. The rubber tube is then pinched together with 
a screw clamp and the sampler lowered to the desired 
depth by means of the aluminum rod. Then by allow- 
ing the air trapped in the container to slowly escape 
through the rubber tubing, a liter of coagulated Water 
is obtained without danger of breaking up the floc. The 
bottle is then inverted by pulling on the cord and the 
sample brought to the surface. It is thus possible to 
observe the floc formation at any point where high 
velocities or other factors likely to influence floc 
formation might exist. 


Photometer 


The instrument used for observation of floc forma- 
tion and making turbidity determinations is known as 
a Zeiss Pulfrich photometer, with nephelometer attach- 
ment. The nephelometer or turbidimeter attachment 
has the appearance of a flattened drum and has as its 
essential components a cylindrical water chamber and 
an electric bulb. The vessel containing the liquid to 
be examined is placed inside the water chamber and 
the light from the electric bulb passes through a lens 
in the wall of the water chamber in the form of a par- 
allel beam—see sketch. A portion of this light is 
diffused by the particles in the sample at an angle of 
45 degrees to the direction of its incidence from the 
lamp. The amount of light diffused is dependent upon 
the number of particles in the sample. That portion of 
the light which is not diffused is absorbed by a black 
cone in the wall of the water chamber. The light which 
is diffused at an angle of 45 degrees passes out of the 
water chamber through a lens in the wall of the cham- 
ber. The photometer is set up in front of the turbidi- 
meter in such a manner as to allow the light coming 
from the sample to pass from the chamber into the 
left hand aperture of the photometer. The light used 
as a hasis of comparison passes into the other apertures. 
This light is also supplied by the light bulb, but is only 
that portion of the light which is reflected from a glass 
plate onto a disc of frosted glass. There are four of 
these discs of varying capacity mounted in a rotating 
metal disc. By turning this disc each of the four glasses 
can be interposed in the path of the beam in turn. 

The photometer measures the amount of light dif- 
fused by the particles in the sample by matching this 
light with the standard light. 

This instrument is used at Old Hickory to observe 
the suspended matter in raw water, the floc formation 
in the coagulated and settled waters and any particles 
of suspended matter (turbidity) in the filtered water. 
The actual turbidity in fractions of a part per million is 
determined on the filtered water by means of this equip- 
ment as a routine control test. This instrument has 
proved to be a very valuable tool for obtaining and 
maintaining good coagulation, as it affords not only a 
means of observing floc formation under exact condi- 
tions, but also an accurate measure of turbidity in 
amounts as low as 0.01 parts per million. 

In conclusion it must be said that it has not been 
proven from the work done at Old Hickory whether 
coagulation of this particular water by means of the Dorr 
type flocculator is superior to that which could be ob- 
tained with some other device. Results which have been 
obtained do show, however, the marked value of efficient 
coagulation. 

Acknowledgment :—This paper was presented before 
the Kentucky-Tennessee Section of the American Water 
Works Association. 
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ITH the increasing ap- 
plication of iron salts in 
many phases of sewage 


treatment, those charged with 
plant design or operation are 


required to give careful con- 
sideration to the factors in- 
volved, when choosing from 
the many forms of soluble iron 
available, in order that the 
most economical and feasible 
material may be used. This 
choice must often be made 
during the design stage of a 
project so that storage and 
feeding equipment may handle satisfactorily the material 
to be applied in treatment. 











The Author 


Since in most cases expenditures for chemicals will 
make up a very important part of the cost of operation, 
preliminary cost studies are of primary importance. The 
various interrelated factors that are involved in such a 
study can be stated as follows: 

1—Effectiveness. 

2—Availability and sources of supply. 

3-—Cost. 

4—Storage and feeding. 

Excepting, possibly, the effectiveness of coagulants 
in certain phases of sewage treatment little attention has 
been given in the literature to the problems of cost, 
storage, handling, feeding and availability and sources 
of supply. 

The number of salts available for use, plus the ma- 
terials from which they may be made, has furnished a 
wide range from which to choose. Although these salts 
may be basically of the same chemical composition, vari- 
ations are found in the content of effective material in 
the product of different manufacturers due to the 
presence of moisture, water of crystallization, etc. Often, 
unless, physical and chemical analyses of the salt under 
consideration can be made their composition is not avail- 
able. 

The cost factor after cursory examination might seem 
to be a minor one, but the wide range of costs for vari- 
ous ferric salts and their effect on treatment costs will 
be shown in this paper. 

The factors of effectiveness, availability, storage, 
handling and feeding are only mentioned as they are 
related to cost. For example, a change in the method 
of feeding may allow the use of a cheaper and lower 
grade material. 

The chemicals commonly used either alone or com- 
bined in iron salt treatment are ferrous sulfate (cop- 
peras) ferric chloride, ferric sulfate, chlorine and scrap 
iron. 


*Journal Series Paper, N. J. Agricultural Experiment Station, 
J., Division of Water and Sewage Research. 
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Effectiveness 


Sewage Treatment: Iron salts are employed in 
sewage treatment for purification by coagulation and 
sedimentation, prefiltration conditioning of sludge, and 
odor control. A recent development has been the appli- 
cation of the coalescing effect of these coagulants as a 
means of increasing the capacity of subsequent biological 
oxidation devices although sufficient chemical may not 
have been added to produce a settleable floc. Some ap- 
plication has also been found in treating sludge before 
sand-bed drying or in concentrating sludge, especially 
where cannery or industrial wastes are present. 

With the exception of chemical treatment of sewage 
and the conditioning of sludge for filtration, compari- 
sons of the effectiveness of the different forms of ferric 
iron have not been made. Because iron salts vary in 
their content of effective material, dosage or application 
to accomplish a certain degree of purification is usually 
stated in terms of soluble iron. The percentage of 
ferric iron added on a dry solids basis is the terminology 
for dosage in sludge treatment. Such terminology, com- 
monly employed in sewage disposal, as against the grains 
per gallon of water purification, has eliminated con- 
fusion due to differences in iron content. 

Barring definite knowledge concerning the require- 
ments for the treatment under consideration and where 
experimental work has not been carried out or a period 
of testing has not yielded comparable results, it has in 
general been accepted that the various iron salts are 
equally effective on the basis of their iron content. Al- 
though it has not been demonstrated through careful 
experimental work that the comparable effectiveness of 
these salts is specific for each sewage treated, such a 
possibility exists because in water purification individual 
waters have varied in their response to different coag- 
ulants. 

Tests carried out by Buswell'’ at the Dearborn chem- 
ical sewage treatment plant have indicated that ferric 
chloride and ferric sulfate are equally effective on the 
basis of iron content. The experiences of the writer 
through experimentation on a laboratory and semi-plant 
scale have in general yielded the same results. Consid- 
ering that one pound of ferric iron as chloride, sulfate 
or chlorinated copperas is equally effective for sewage 
treatment allows us the only practical basis for cost 
computation. 

Work with iron salts in odor control has generally 
been confined to the ferrous or ferric chloride formed 
by passing a solution of chlorine in water through a 
tower of iron turnings or tin cans. The odor free and 
trouble free operation of plants treating sewage con- 
taining a moderate amount of iron sulfate was early 
recognized but little information is available on the con- 
junctive use of chlorine and iron sulfate for odor con- 
trol. A basis for cost computation, therefore, does not 
exist in the application of iron salts in this phase of 
sewage treatment. 
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Sludge Conditioning: For the conditioning of sewage 
sludge preparatory to dewatering these salts have been 
found to be effective in the following order: ferric 
chloride, chlorinated copperas, ferric sulfate. Keefer 
and Kratz* have found that to produce 8 lbs. of dry 
cake per square foot per hour from digested sludge, the 
dosage of coagulant required was ferric chloride 5 per 
cent, chlorinated copperas 6.7 per cent and ferric sul- 
fate 12.2 per cent. Recalculation of these quantities, 
assuming the ferric chloride applied was real salt con- 
taining 34 per cent ferric iron; that the chlorinated cop- 
peras corresponded to the formula Fe SO4.Cl and con- 
tained 29.8 per cent iron; and, that the ferric sulfate 
contained 28 per cent iron, would mean one part of fer- 
ric iron as chloride is equal to 1.17 as chlorinated cop- 
peras and 2.00 as ferric sulfate. Experimental work by 
the writer, on all types of sludges, has indicated in order 
to produce equal rates of cake production one part of 
ferric iron as the chloride is equal to 1.15 as chlorinated 
copperas and 1.33 parts as ferric sulfate. These rela- 
tionships will be discussed more fully in another paper. 


Cost Stability and Availability 


When a treatment process will be dependent on a sup- 
ply of chemicals for operation, competitive sources of 
supply are very desirable to insure cost stability and 
availability. The use of a material that is available in 
large quantities as a by-product, which through simple 
operations and at low-cost can be made into a salable 
product goes far toward satisfying the above require- 
ments. 

Fortunately, most iron salts used in sewage treatment 
have their origin more or less in by-product materials. 
This is especially true of the widely distributed ‘“cop- 
peras” or sulfate of iron. The steps necessary to con- 
vert this by-product into a transportable and salable ma- 
terial are governed by the industry in which it originates 
and primarily whether it be present in a concentrated 
solution or a weak solution. When present in a con- 
centrated solution often filtration out of the crystals 
and drying are all that is required; otherwise, neutral- 
ization, concentration by evaporation to promote crystal- 
lization, centrifuging or filtration and drying would be 
necessary. 

Ferric sulfate may or may not be formed from by- 
product materials. Such by-product materials are spent 
acid and iron hydrates. In some cases, oxidation from 
the ferrous to the ferric state is required. 

Ferric chloride may also be manufactured from scrap 
metal and tailings which are not economically compressi- 
ble and marketable. Both chlorinated copperas and fer- 
ric chloride are subject in ultimate cost to price fluctua- 
tion for chlorine. For the latter chernical this effect 
would be three-fold, since three times as much chlorine 
is required when starting with scrap iron as when start- 
ing with sulfate of iron. 


lron Content of Salts 


It has been stated that the iron content of ferrous and 
ferric salts shows some variation. Copperas is mar- 
keted, usually in bulk, as a crystal which corresponds to 
the formula FeSO4.7H2O0. The molecular weight of 
FeSO4.7H2O is 278 and since it contains 56 parts of 
iron the theoretical percentage of iron content is 20. 
Commercial grades will run 20 per cent, or even higher, 
with the partial loss of water of crystallization. 

Anhydrous ferric sulfate corresponding to the formu- 
la Fe2(SO4)3 with a molecular weight of 3999 would 
contain theoretically 112 parts of iron or 28 per cent 
soluble ferric iron. Commercial grades usually contain 
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Fig. I—Comparative Cost of Ferric Iron as Chlorinated Copperas 
and Chlorinated Iron for Sewage Treatment 


25 per cent soluble iron of which 19 to 20 per cent is 
soluble ferric iron. 

Ferric chloride is marketed as a solution varying in 
concentration up to 45 per cent depending on the tem- 
perature at which shipments can be made; as a crystal, 
which for purposes of computation can be considered 
as FeCl3:6H2O containing 60 per cent of real salt or 
20 per cent iron; and, as an anhydrous salt correspond- 
ing for all practical purposes to 98 per cent real salt. 
As real salt its formula is FeC13 with a molecular 
weight of 162.2; and, with iron forming 56 parts, the 
iron content will be 34 per cent. 


Costs for Sewage Treatment 


Since the cost of chemicals for sewage treatment is 
considered to be a major operating expense we are pri- 
marily interested in the cost per million gallons treated. 
Therefore, the cost for the different iron salts has been 
evaluated on the basis of their ferric iron content, i.e 
as the cost per million gallons for an average dosage of 
100 pounds of ferric iron which corresponds approxi- 
mately to the addition of 12 p.p.m. of iron. 

Computations are relatively simple for a complete 
ferric salt, to determine the cost per 100 pounds of solu- 
ble ferric iron. The iron content being known it is only 
necessary to divide the cost of the salt per cwt. by its 
percentage content of iron to obtain the cost per hundred 
pounds of this component. 


Chlorinated Copperas and Chlorinated Iron 


When chlorinated copperas is under consideration the 
cost of chlorine per hundred pounds of ferric iron must 
be added to the cost of a hundred pounds of ferrous 
iron. From the reaction: 2 FeSO4-+ Cl2—>2 Fe: 
SO4.Cl, it is apparent that one chemical equivalent of 
chlorine with an atomic weight of 35.5 is required for 
each equivalent of iron with an atomic weight of 56, ac- 
cordingly on a weight basis each hundred pounds of 
ferrous iron requires 63 pounds of chlorine or 63 per 
cent of the weight of iron as chlorine and each hundred 
pounds of crystal copperas requires 12.6 per cent of its 
weight as chlorine for complete oxidation. 

The gross theoretical reaction of chlorine and iron 
as metal eliminating consideration of intermediate re- 
actions, would be 2Fe + 3 Cl2 —> 2 FeCl3 thus three 
equivalents of chlorine are required for each equivalent 
of iron and the cost of 189 pounds of chlorine must be 
added to the cost of a hundred pounds of iron to ob- 
tain the cost per hundred pounds of ferric iron as chlo- 
rinated iron. Figure I shows, graphically, the relative 
cost of available ferric iron per million gallons for a 
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Fig. I1I—Comparative Cost of Ferric Iron as Chlorinated Cop- 
peras and Chlorinated Iron vs. Other Iron Salts for Sewage 
Treatment 


100-Ib. dosage, should it be purchased as copperas (fer- 
rous sulphate) or iron as metal, both to be converted 
with liquod chlorine to ferric chloride or chlroinated 
copperas. 

Prices for chlorine have been varied from 2.0c¢ to 
7.5c per lb. in the process of setting up costs involving 
the chlorination of copperas and scrap iron. In the 
case of chlorinated iron the cost of chlorine alone has 
been taken into consideration, the scrap metal being 
considered as of inconsequential cost. The figures are 
therefore something less than actual. Crystal copperas 
(FeSO4.7H2O) has been taken at $14.00 and $24.00 
per ton for comparative purposes. 

It is interesting to note from an examination of Fig- 
ure I that with crystal copperas at $14.00 per ton and 
chlorine at 3c per pound a dosage of 100 lbs. of ferric 
iron as chlorinated copperas costs $5.35 per m.g., where- 
as the cost of the chlorine alone in producing 100 Ibs. 
of iron as chlorinated iron is $5.67 per m.g. However, 
in the production of ferrous chloride for odor control 
the cost becomes 33 per cent less or $3.78 per m.g. 
When the cost of chlorine is 5.5¢ per lb., the cost for 
chlorinated iron (ferric) treatment is $10.40 per m.g., 
whereas chlorinated copperas is $6.96 per m.g. and fer- 
rous chloride is $6.93 per m.g. Apparently low prices 
for chlorine, such as applies to one-ton container ship- 
ments, are necessary to bring the cost of chlorinated 
(ferric) iron treatment within the economic range of 
treatment when compared with prepared ferric salts 
or chlorinated copperas. 

TABLE I—COST PER M. G. PER CWT. (12 P. P.M.) OF 
FERRIC IRON ADDED 
(Increasing Copperas and Chlorine Costs) 
(a) Increasing Costs for Chlorine: 


Chlorinated 
Copperas Chlorinated Iron 

Chlorinee (Crystal at (Cost of 
Per Pound $14 per ton) chlorine only ) 

2.5¢ $5.08 $ 4.73 

3.0c 5.39 5.68 

sae 5.71 6.62 

5.0c 6.65 9.45 

5.5¢ 6.97 10.40 


(b) Increasing Costs for Copperas: 
Chlorinated Copperas 
(Chlorine at 


Copperas Per Ton ‘ 2.5c Per Pound) 


$14.00 $5.08 
18.00 6.08 
22.00 7.08 
24.00 7.58 
28.00 8.58 


The effect of variations in price for the two basic 
components of the latter—chlorine and copperas—which 
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might be due to freight charges, market conditions, 
quantities purchased, etc., is shown in Table I. A hun- 
dred per cent rise in the cost of chlorine, of course, in- 
creases the cost of chlorine for chlorinated iron treat- 
ment by a like amount, while an increase in the cost 
of copperas from $14.00 to $28.00 per ton increases the 
cost by 69 per cent. With copperas at $14.00 per ton, 
an increase in chlorine to double the 2.5c figure increases 
the ferric iron cost by only 31 per cent because only 33 
per cent as much chlorine is involved in the chlorina- 
tion of copperas as in the production of ferric chloride 
in an amount equal in iron value. 


Cost Comparison for All Ferric Salts 


TABLE II—COST OF FERRIC IRON PER CWT. IN 
CHLORINATED COPPERAS, FERRIC CHLORIDE 
AND FERRIC SULFATE 


Reperesents 
an Equal 
Cost PerCwt. Value Per Ton 
of Ferric Iron for Copperas* 


Price *Sewage *Sludge "Sewage *Sludge 


Per Ton Treat- Treat- Treat- Treat- 

Iron Salt Dry Salt ment ment ment ment 
Ferric chloride..... $70.00 $10.30 $10.30 $34.00 $28.60 
(Anhydrous 34% 

soluble iron) 
Ferric chloride ..... 50.00 7.35 7.35 22.20 18.40 
(Solution tank cars) 
Ferric sulfate ...... 40.00 8.00 10.62 24.80 29.80 
(Anhydrous 25% 

soluble iron) 
Ferric sulfate ...... 30.00 6.00 8.00 16.80 20.60 
(Anhydrous 25% 

soluble iron) 
ere 15.00 5.30* 6.10* 15.00 15.00 


(Crystal 20% 
soluble iron) 





*Chlorine for oxidation taken at 2.85¢ per pound. 

Ferric iron considered to be equal in value from any salt. 

*One cwt. of ferric iron as chloride considered to be equal to 
1.15 cwt. as chlorinated copperas and 1.33 cwt. as ferric sulfate. 

The cost of ferric iron per hundredweight is shown 
in Table II for ferric chloride, ferric sulfate and chlo- 
rinated copperas at stated prices for the iron salts. The 
prices given for the various salts are for illustrative 
purposes and do not necessarily apply at any given loca- 
tion. In the case of chlorinated copperas, chlorine has 
been taken at 2.85c per pound in the process of setting 
up costs for the oxidation of copperas. In Table II 
under the heading “Cost per cwt. of ferric iron” and 
subheading (2) the cost of the requisite amount of fer- 
ric iron from ferric sulfate and chlorinated copperas is 
given to be equal in effect for sludge conditioning, i.e., 
to produce an equal amount of filter cake as would be 
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produced by 100 Ibs. of ferric iron as ferric chloride. 
This would be the cost of 100 Ibs. of ferric iron as 
ferric chloride, 115 lbs. of ferric iron as chlorinated 
copperas, and 133 lbs. of ferric iron as ferric sulfate— 
these figures being based on the writer’s experience as 
comparable. 

It is apparent then, the cost per m.g. of sewage for 
a dosage of 100 lbs. of ferric iron (approximately 12 
p.p.m.), would vary from $10.30 for anhydrous ferric 
chloride at $70.00 per ton to $6.10 for chlorinated cop- 
peras where copperas is used at $14.00 per ton. It will 
also be noted from Table II that taking into considera- 
tion the somewhat lower effectiveness of chlorinated 
copperas in sludge conditioning the relative cost of an 
equally effective amount of ferric iron as chlorinated 
copperas (115 Ibs.) is still quite low at $6.10 per cwt. 
as compared to $10.30 per cwt. of iron when anhydrous 
ferric chloride is $70.00 per ton or $7.35 when real salt 
at $50.00 per ton is shipped in solution. 

The equal value of copperas containing 20 per cent 
of soluble ferrous iron is shown in Table II which 
further enhances the fact that its value is still within 
the range of the selling price of this widely distributed 
by-product as compared to the cost of other prepared 
ferric salts. For example, if ferric chloride is $50.00 
per ton, copperas should be worth $22.20 per ton for 
sewage treatment or $18.40 per ton for sludge treatment 
provided chlorine for oxidation is 2.85c per pound. 
Where ferric sulfate costs $30.00 per ton, copperas 
would be worth $16.80 per ton for sewage treatment and 
$20.60 per ton for sludge treatment because of the low 
cost of oxidation with chlorine and the increased effec- 
tiveness of chlorinated copperas as compared to ferric 
sulfate for this purpose. 

A graphical method of cost comparison for all ferric 
salts or chemicals from which they may be formed is 
shown in Figure II where the costs of a 100-lb. dosage 
of ferric iron per million gallons of sewage treated is 
revealed. The charting of costs in this fashion allows 
comparison based on the variation in the cost of cop- 
peras and chlorine, due to quantities purchased, freight 
charges, etc., which factors in a like manner affect the 
cost of prepared iron salts. 

The cost per 100 Ibs. of ferric iron as ferric sulfate 
has been computed on the basis of a material contain- 
ing 25 per cent of soluble iron and varying in price 
from $30.00 to $45.00 per ton. The prices for ferric 
chloride used in computation have been varied from 
$40.00 per ton to $70.00 per ton for the real salt which 
contains 34 per cent soluble ferric iron. This is justi- 
fied because costs for ferric chloride, whether received 
in solution, as crystals or as an anhydrous material, are 
usually converted back to a dry salt basis. 

Figure II furnishes a simple method of determining 
the cost per m.g. for treatment with any salt under con- 
sideration. or example, if the point at which cop- 
peras at $14.00 per ton coincides with chlorine at 3.0c 
per pound is projected downward the cost for a dosage 
of 100 pounds of ferric iron is found to be $5.35 per 
m.g. Figure Il demonstrates that a wide variation 
exists in the cost of iron salt per m.g., depending on 
the salt applied and the cost of chlorine if chlorinated 
copperas or chlorinated iron be considered. Such varia- 
tions produce a cost range from $3.75 to $10.30 per 
million gallons. 

With chlorinated copperas treatment, the costs would 
vary from $4.75 per m.g. at a minimum price for chlo- 
rine at 2c per Ib. and copperas at $14.00 per ton to a 
maximum of $10.00 where copperas is $26.00 a ton and 
chlorine is 5.5c per pound. For ferric sulfate treat- 
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ment the cost would be $6.00 per m.g. to $9.00 per m.g 
with this material from $30.00 to $45.00 per ton. With 
ferric chloride from $40.00 to $70.00 per ton, the cost 
per m.g. would be from $5.88 to $10.30. 


Costs for Sludge Treatment 


Some discussion of the data (Table IT) pertaining to 
the comparative costs of the ferric salts for sludge treat- 
ment has already been given. This data was presented 
on the basis of the cost of 100 Ibs. of ferric iron as 
chloride as compared to the cost of 115 Ibs. of ferric iron 
as chlorinated copperas and 133 pounds of ferric iron as 
ferric sulfate at stated prices for the ferric salts and 
chlorine, in order to compensate for differences in the 
effectiveness of these salts for this purpose. 

Since from 3 per cent to 12 per cent of a ferric salt 
is used on a dry solids basis for the prefiltration condi- 
tioning of sewage sludge, the cost of iron salts for 
sludge treatment has been charted in Figure III and 
these results presented in terms of the cost per ton of 
dry solids for a 1 per cent dosage of ferric iron. There- 
fore, the cost of 1 per cent per ton dry solids of ferric 
iron as chlorinated copperas at any price for chlorine 
and copperas can be compared to the cost of 1.16 per 
cent of ferric iron as ferric sulfate or 0.87 per cent of 
ferric iron as ferric chloride, at the various prices given 
for the iron salt, which again compensates for their dif- 
ferences in effectiveness and places them on an equal 
basis in terms of pounds of filter cake produced. Fig- 
ure III shows the cost of iron salt per ton of dry solids 
for 1 per cent of ferric iron added to be from $0.95 to 
$2.08. Where chlorine is 2.5¢ per pound approximately 
equal amounts will be expended for coagulant when 
ferric chloride is $40.00 per ton (real salt), and crystal 
copperas is $14.70 per ton. When ferric chloride is 
$70.00 per ton and chlorine is 5.5¢ per lb., crystal cop- 
peras at $20.00 per ton proves to be slightly cheaper. 


Storage and Feeding 


In addition to costs there are practical aspects in 
handling and feeding which must necessarily be con- 
sidered since they are related to the grade of material 
to be used and therefor its cost. Thus, ferric chloride 
received in solution is usually less costly than in the 
crystal or anhydrous form, but railroad siding facili- 
ties are necessary to conveniently, and economically han- 
dle the liquid shipped in rubber-lined tank cars. 

Where chlorinated copperas is used, equipment must 
be furnished for chlorinating this material. The equip- 
ment necessary for this purpose will vary in type and 
cost depending on the method of feeding, i.e., the use of 
a dry feed machine and a chlorinator as in sewage treat- 
ment or batch chlorination of the iron sulfate solution 
for sludge treatment. 

Price variations would exist even with materials han- 
dled in bulk. Cheaper grades of copperas, such as the 
undried or unrefined material or even crystal copperas 
when stored in bulk, rather than in solution, may cake 
and cannot be readily fed by means of dry feeders. Un- 
der such conditions a partial liquid, bulk storage with 
solution feed would allow the use of this cheaper ma- 
terial. 

It will also be recognized, where chlorination is em- 
ployed in a plant, the increase in chlorine consumption 
used to form a coagulant may lower the cost of all 
chlorine purchased as much as 50 per cent. This factor 
has, in fact, become a demonstrated practical considera- 
tion in operating plants. 


Summary 
In view of the fact that it is often necessary during 
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the planning or design stage of a sewage installation to 
choose from a number of ferric salts and furnish stor- 
age, handling and feeding devices to accommodate the 
particular chemical or chemicals to be used, considera- 
tion has been given to the relative cost of these salts and 
the factors affecting their cost. 

Graphs have been presented which furnish a con- 
venient method of comparing and determining the cost 
of treatment on a million gallons basis or for sludge 
filtration on a ton dry solids basis, depending on the 
salt used, quality and quantity. The cost for a dosage 
of 100 pounds of ferric iron has been found to vary 
from $3.75 to $10.30 per million gallons treated. Com- 
parisons for the conditioning of sewage sludge before 
filtration have been presented on a different basis due 
to the variation in effectiveness of chloride, sulfate or 
chlorinated copperas. When considering a unit dosage, 
such as 1 per cent iron on a dry solids basis, the cost 
for coagulant covers a range from $0.95 to $2.08 per 
ton dry solids. 

Such a range in cost of coagulant for sewage and 
sludge treatment demonstrates the value of giving care- 
ful consideration to the choice of chemicals to be used. 
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Conference of Southern Illinois 
Sewage Works Operators 


The group was photographed at the new Flora, IIL, 
“Hexagonal” activated sludge plant, unique in many re- 











spects, including the cluster of hexagonal tanks for pri- 
mary and secondary settling and four hexagonal areation 
units equipped with Chicago Mechanical Aerators. Sur- 
rounding the hexagonal pump and control house are 
clustered the six hexagonal tanks. 
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Progress in Sewage 
Works Construction 


According to Health News, N. Y. State Dept. of 
Health—more sewage treatment works were built in 
New York State during .the past five years than during 
the entire forty-year interval between 1890, when the 
first plant was constructed at Round Lake, and 1930. 

Prior to 1930, there were 153 


municipal sewage 
treatment plants serving a population of 1,700,000. 


hese plants included ten small screening works in New 
York City, serving about 500,000 persons and three 





COMPARATIVE Costs OF IRON SALTS FOR SEWAGE TREATMENT 








265 





treatment plants in Rochester, serving about 300,000. 
The remaining plants served relatively small populations. 

Since 1930 there have been constructed sixty (60) 
new municipal plants serving about 1,110,000 people. 
Eighteen (18) additional plants under construction will 


serve over 2,000,000 more. Large installations include 
the Wards Island and Coney Island plants in New York 
City ($30,500,000 and $1,800,000 respectively) ; West- 
chester county trunk sewers and treatment works ($21,- 
500,000) ; Buffalo and Niagara Falls intercepting sewers 
and sewage treatment plant ($15,000,000 and $2,200,000 
respectively). All of the fifteen plants built during 
1935 and the eighteen now under construction are work 
relief projects. 

During the five-year period 1930-35, some twenty 
additional plants have been built at state institutions at 
an estimated cost of nearly $3,000,000 under a program 
recommended by the State Department of Health in 
1929. This attempt to eliminate stream pollution by 
state institutions has been so effective that there remain 
only four institutions where treatment works are still 
necessary. Thereby the State of New York has set a 
good example in practicing what it preaches, so to speak. 


v 


A.W.W.A.'s Forty-Niners 


Representing the high water mark in the now famous 
“local-talent”’ entertainment put on and directed by Bill 
Orchard, for the benefit of A.W.W.A. conventioneers, 
was the outstanding performance of A.W.W.A.’s dou- 
ble quartet, billed as the “California Forty-Niners.”’ 


Their singing was a treat during and after the “All- 
Division Dinner” (in earlier years, Water Purification 
staged in 


Dinner ) Los Angeles Biltmore’s famous 


“Bowl.” 





Bill Orchard and His “California Forty-Niners” Made History 
at the Ail-Division Dinner at AJV.W.A.’s Los Angeles Con- 
vention 


From the Los Angeles Bureau of Water Supply came 
the “Golden State Four” consisting of Charlie Ramey. 
Harry Sloat, George Sopp and Bob Totten. From Util- 
ities Supply Co. of Los Angeles, that basso of bassos, 
“Dud” Dudley ; from Western Construction News, tenor 
voiced “Newt” Withers; from National Water Main 
Cleaning Co. of New York “the golden voice of 
A.W.W.A.” A. Clinton Inglee, who was Orchard’s piece 
de resistance on the program, bringing encore upon en- 
core. 
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CONTROLLING RATE OF WITHDRAWAL 
AND RETURN OF ACTIVATED SLUDGE 


By FRANK L. FLOOD 
Asst. Engr., Metcalf & Eddy, Engineers, 
Boston, Mass. 


N THE activated sludge process it is necessary to 
| draw activated sludge from the final settling tanks. 

The major portion of the sludge so drawn is re- 
turned to the process and the remaining portion is re- 
moved for treatment and disposal. 

The practice with respect to rate of withdrawal of 
activated sludge varies. Some operators believe it ad- 
vantageous to vary the rate of return sludge, to some 
degree, in accordance with the fluctuation of sewage 
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Type of Rate Controllers Installed at the North Toronto (Ont.) 
Plant to Maintain Exact and Predetermined Rates of Activated 
Sludge Return to Variable Flows of Crude Sewage. 
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Diagrammatic Plan of System of Treatment, North Toronto Sew- 
age Treatment Works. 


flow or load of solids in the sewage. Others believe it 
advantageous to recondition the sludge by returning a 
larger proportion during the night when the detention 
period is longest and the sewage flow the weakest. In 
some cases it has been found necessary to increase the 
rate of withdrawal of activated sludge from the final 
settling tanks during the hours of peak rate of sewage 
flow. This, in order to prevent excessive accumulation 
of sludge in the tanks and the sweeping out of large 
quantities of suspended solids in the tank effluent. 

In conjunction with such operations, and in the nor- 
mal operation of any activated sludge plant, it is desir- 
able to exercise a fairly close control over the rate of 
withdrawal and return of the activated sludge. 

Several methods have been used to effect this control. 
One of the earliest schemes, as employed at the initial 
Milwaukee plant, was the use of swivel pipes. The 
pipes were attached to the outlet end of the activated 
sludge draw-off pipes and controlled by hand wheels. As 
the pipes were tilted, the hydraulic head on the sludge 
line was increased and the rate of flow thereby increased. 
This method of control is not entirely satisfactory in that 
it is sometimes difficult to govern the rate of withdrawal 
with accuracy. After adjustment in one position the rate 
of discharge may increase or decrease materially because 
of changes in the character of the sludge. 

Another method of control consists of a telescoping 
pipe at the outlet end of the sludge withdrawal line. 
This operates on the same principle as the swivelled pipe 
and is subject to substantially the same objection. 

Several other methods of control such as by throttling 
valves, adjustable weirs, adjustable air lifts and variable 
capacity pumps direct-connected to individual tanks are 
also in use. 


Adaptation of Venturi Rate Controllers 


In an effort to overcome some of the difficulties ex- 
perienced with the various methods of control of the 
rate of withdrawal of activated sludge, rate controllers 
of the Venturi type have been installed at the enlarged 
North Toronto, Ontario, plant. At this plant there are 
five final. settling tanks, each 65 ft. square at the top 
with circular bottoms. The withdrawal of sludge at 
the center is facilitated by sludge removal mechanisms 
of the revolving spiral blade type. 
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A 12-inch sludge withdrawal pipe extends from. be- 
neath the center of the bottom of each tank to an oper- 
ating gallery adjacent to the settling tanks (see sketch). 
On the pipes, from each of the five tanks, has been in- 
stalled a Venturi meter rate controller such as is used 
in filtration plants. The assembled controller is here 
sketched. It consists essentially of a Venturi controller 
tube, vertical float pipes and registering device with 
control pilot valve. 

The Venturi controller tube has 8-in. diameter inlet 
and discharge and 4-in. diameter throat, with the usual 
annular pressure chambers fitted with cleanout holes and 
vent cleaners. The float tubes are 12 in. in diameter 
and permit the use of 10-in. diameter floats which oper- 
ate the register through cable connections. Into the 
top of these pipes a small stream of water is constantly 
flowing to set up a backward flow toward the meter 
tube and thus keep the small connecting pipes free 
from deposits. 

A standard type-M Register-Indicator-Recorder, as 
manufactured by Builders Iron Foundry, is provided. 
The lower dial shows the momentary rate in gallons per 
24 hours, the upper dial continually records this rate 
and the middle dial shows the total in gallons. Connect- 
ed to the indicator dial main shaft, through suitable 
gearing and a cam, is a pilot valve which in turn is 
connected to and controls the position of the hydraulic 
valve in the controller tube. A rate adjusting knob is 
provided on the register. 

Some Difficulties Encountered 

At the North Toronto plant the control is compli- 
cated by the fact that the header main into which the 
rate controllers discharge, is direct-connected to the re- 
turn activated sludge pumping system. It is necessary 
to regulate the rate of sludge pumping so as to pump 
at a rate which will give the controllers some surplus 
to work on, but not to pump at so great a rate as to 
introduce a suction head which will empty the Venturi 
float pipes on the main activated sludge meter situated 
between the rate controllers and the pumps as indicated 
in the accompanying sketch of the plant arrangement. 

Moreover it has been found in practice that with the 
rate controllers discharging into a common pipe and 
into a closed system the alteration of rate of flow pass- 
ing through any one controller, by means of the rate ad- 
justing knob, affects the rate through the others. Con- 
sequently, all must be readjusted in order to maintain 
a constant total rate of flow through the main return 
sludge meter between the controllers and the pumps. 

It would simplify the operation of the rate controllers 
if they were to discharge into an open channel leading 
to the pumps and the rate of pumping be governed in- 

dependently by floats in a wet well. 

At Morristown, N. J., an “electric eye”* has been 
installed in the activated sludge final settling tanks. 
There are two air lifts for sludge withdrawal on each 
tank, one of which is manually operated to take care of 
the minimum sludge requirements. The other is oper- 
ated through controls from the photo-electric cell to 
maintain the sludge blanket at a predetermined level. 
It seems feasible to operate a sludge rate controller in 
conjunction with an “electric eye,” so as to automatical- 
ly control the level of the sludge blanket in final set- 
tling tanks. This scheme*would seem to be particularly 
advantageous in large plants with multiple units. How- 
ever, even under such conditions, it would be desirable 
to discharge from the rate controllers into return sludge 
channels and not into a closed system. 


—_-—_ 


ae A. Hoffman, WATER WoRKS AND SEWERAGE, June, 1934, 
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The writer is indebted to Mr. Charles G. Richardson, 
Sales Engineer, Builders Iron Foundry, for the descrip- 
tion of the rate controllers at the North Toronto plant. 
This plant is under the jurisdiction of Mr. R. C. Harris, 
Commissioner of Works, Toronto. The firms, Gore, 
Nasmith and Storrie of Toronto and Metcalf & Eddy 
of Boston are the consulting engineers. ; 


’ 
Los Angeles County Sewage 
Pumped With Sludge Gas 


At the main sewage treatment works of the Los An- 
geles County Sanitation District a gas-engine, utilizing 
digester gas, operates an 18 M.G.D. sewage pump 1440 
minutes every day. The engine has been in steady use 
without failure for more than a year. Having a 200 
H.P. rating at 550 R.P.M. it is direct connected to an 
18-inch centrifugal pump designed for variable speeds 
and top capacity of 18 M.G.D. output against 56 ft. 
head. 

By reduction of power demand-charge and power 
consumption (and after accounting for maintenance, de- 
preciation and interest on the engine) the net savings 
to the Sanitation District has netted $300 per month or 
better. Long since (after about 5 months of opera- 
tion) the gas-engine had been paid for out of actual 
savings, and its performance has justified the purchase 
of a duplicate unit to make use of additional sludge gas 
now going to waste, with additional savings in operating 
costs to ensue. 

(For the above information we are indebted to Thos. 
W. Hall of Fairbanks-Morse and Company, who sup- 
plied the pumping equipment, and to A. M. Rawn, Engr. 
in Charge of the Los Angeles County Plant.—Ed.) 


v 
Association Meetings Scheduled 


Jury 15-18—PortrLanp, ORE. 

American Society of Civil Engineers. Annual Meeting. 
Secretary, George T. Seabury, 33 West 39th Street, New 
York City. 

Jury 20-24—Stittwater, OKiA. (Okla. State College). 
Oklahoma Water and Sewage Conference. (Annual Con- 
ference.) Sec’y-Treas., H. J. Darcy, State Sanitary Engi- 
neer, Oklahoma City, Okla. (Conference held in conjunc- 
tion with Water Works Short School). 

AuG. 19-21—CLEVELAND, Onto (Hotel Cleveland). 

Central States Section, A. W. W. A. Sec’y-Treas., H. 
Floyd Nelson, U. S. Pipe and Foundry Co., 2437 Koppers 
Bldg., Pittsburgh, Pa. ‘ 

Sept. 14-17—Santa Monica, CALIF. 

California Sewage Works Association. Annual Conven- 
tion. Secretary, F. D. Bowlus, 202 Law Building, Los 
Angeles, Calif. 

Sept. 21-23—DeENver, Corto. (Cosmopolitan Hotel). 

Rocky Mountain Section, A. W. W. A. Annual Meeting. 
lg B. V. Howe, 437 State Office Building, Den- 
ver, Colo. 





Sept. 22-25—New York, N. Y. (Hotel Pennsylvania). 
New England Water Works Association. (Annual 
Convention). Secretary, Frank J. Gifford, Room 613, 
Statler Building, Boston, Mass. 











Oct. 9-10—GeEneva, N. Y. 

New York State Sewage Works Association. (Fall Meet- 
ing.) Sec’y-Treas., A. S. Bedell, New York State Dept. 
Health, Albany, N. Y. 

Oct. 12-15—Fort Smitu, Arx. (Hotel Goldman). 

Southwest Section A. W. W. A. (Annual Convention). 
Secretary, Lewis A. Quigley, Supt. Water Works, Fort 
Worth, Texas. 

Oct. 14-16—AtLantic City, N. J. (Hotel Haddon Hall). 
Pennsylvania Water Works Association. (Annual Con- 
vention.) Secretary, F. Herbert Snow, 327 Telegraph 
Building, Harrisburg, Penna. 
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EDITORIAL 


What Cost Tuberculation? 


N° THING is of greater importance to the water 
supply industry than is the question “What Cost 
Tuberculation ?” which constituted the theme of a sym- 
posium occupying one full session on the program of 
the recent Los Angeles Convention of the American 
Water Works Association. A pity that a full day, al- 
lowing a freer discussion, was not devoted to this im- 
portant subject. Elsewhere in this issue under the cap- 
tion A. W. W. A. Convention Proceedings is to be 
found, in digest form, the context of the five papers 
presented as a part of this symposium. 

Opened with a review of the summary of information 
gathered, analyzed and set forth in the important report 
of the N. E. W. W. A. Committee on Pipe Line Fric- 
tion Coefficients, it is apparent that the cost of tubercu- 
lation of water mains has been greater than generally 
suspected. Il urther, that planners can not always de- 
pend upon the use of simple factors, the commonly ac- 
cepted formulas, friction tables or the slide rule in pre- 
dicting hydraulic capacities and values of ordinary tar- 
dipped iron or steel water mains over a period of years 
of future service. Of equal importance and interest, 
and also more surprising to many engineers, are revela- 
tions that on the same system depreciation from original 
hydraulic values of the pipe, when new, is usually far 
greater in the cases of mains less than 14 inches in diam- 
eter than is true for the larger supply-mains and arte- 
rial mains. Especially is this so in the case of pipes 
comprising distribution systems and more particularly is 
there a more marked deterioration rate observed on 
pipes conveying waters after treatment and filtration. 
The most important factor in tuberculation rates—water 
quality—is thereby emphasized. 

Following up the findings of the committee came per- 
tinent revelations in the paper by Edgar K. Wilson, 
Pitometer Company’s Chief Engineer, which are based 
on observations and facts gathered in carefully con- 
ducted surveys of representative American supply lines 
and distribution systems. Supported by reliable data 
presented in the form of numerous graphs, his contribu- 
tion reveals marked differences in the observed progres- 
sive losses of hydraulic capacities of mains, of various 
ages, constructed of ordinary tar-dipped Cast Iron pipes 
in various sections of the country. The picture obtained 
justifies the warning that predictions as to rates of de- 
terioration of Cast Iron pipes and evaluations as to the 
worth of existing mains and distribution systems can 
not be based on a general formula; also, that the use 
of factors based on averages will be misleading and 
hazardous. Seemingly, there is ample justification for 
the statement that it is highly important that all local 
factors, the most pertinent being that of water quality, 
be taken into consideration. It is only then that any 
degree of accuracy can be had in predicting deprecia- 
tion rates or the justification for employing protective 
pipe linings, or the use of pipes of non-tuberculating 
materials. With it all, the effects of corrective treat- 
ment of aggressive waters (existing or to be had), must 
be taken into consideration in such an analysis looking 
to economic procedure. 


In the third symposium paper are to be found the 
opinions of an experienced and capable consulting engi- 
neer, frank A. Barbour, concerning the questionable 
practice of continued dependence on ordinary tar-dipped 
pipes in the face of evidence of its weakness under cor- 
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rosive water conditions. Mr. Barbour feels that al- 
though limited, sufficient is the evidence available to jus- 
tify dependence on pipes with modern protective linings 
as a means of insuring sustained hydraulic capacities of 
mains. Illustrating his reasoning with concrete cases, he 
is able to prove the economic soundness of selecting such 
pipes when with assurance of continued Capacity a 
smaller diameter and less costly main can be installed, 
Further, that the more expensive pipes can be justified 
on economic grounds if there is any likelihood that a 
friction coefficient of 100 may eventually develop in 
large mains or 80 in smaller sizes. All the more impres- 
sive is the opinion of Mr. Barbour when it is realized 
that the use of modern lined pipe adds but 3 to 5 per 
cent to the cost of pipe lines and distribution systems, 
which represent approximately 75 per cent of the total 
investment in water supply systems. 

Now, with the awakening of the water works pro- 
fession to the losses in pipe line and distribution system 
values which have been recently revealed, what seems 
to be the proper procedures to correct or prevent such 
losses in the future? Is the pendulum to swing wide 
from the predominating use of tar-dipped pipes to the 
other extreme in which the predominating “style” will 
be the use of Cast Iron pipes with more costly protec- 
tive linings or pipes of non-tuberculating materials? 
For the sake of the reputation of the profession it is 
important that all factors be carefully considered before 
determining on the selection of pipes. In no other way 
can ultimate economy and soundness of selections be 
assured or supported. 

In this the opinions and assistance of the chemist and 
a fair understanding of the effect of water quality on 
pipe materials and the future history of mains must con- 
stitute an important element in arriving at decisions in 
drawing pipe specifications. To cite important case his- 
tory is only to examine the Pitometer survey curves in 
the Wilson paper referred to. There is Pittsburgh, Pa., 
and Columbus, Ohio, with records of hydraulic capaci- 
ties of mains more seriously depleted than any of the 
Mississippi Basin Cities. In the case of Pittsburgh, 
protective linings would have been justified, but would 
have been a waste of money on Columbus because of the 
encrusting nature of the softened water. Similarly, in 
the group of Great Lake cities there is hardly evidence to 
warrant serious consideration of lined pipes and the same 
may be said for several other important cities from which 
data are available. 

In further consideration, it is superfluous to point out 
the advances in water treatment aimed at production 
of a non-tuberculating water from a product in previous 
years aggressive. In consequence, therefore, the impor- 
tance of protectively lined Cast Iron pipes becomes the 
less with modern practice. However, there are situa- 
tions in which the use of lined pipes or equivalent can 
still be justified’ until there can be better proof that 
treatment of water offers, in itself, sufficient protection. 
Feeder mains may be protected thus while laterals and 
lines on fringes of system corrode or tuberculate. 

All of the above discussion may be summed up by 
stating that in predicting the need for better protected 
or more resistant pipes than tar-dipped Cast Iron, it is 
necessary to consider all local factors—most specifically 
the matter of water quality and modern methods of 
water treatment. To proceed otherwise “than each tub 
on its own bottom” will prove nothing short of unsound 
engineering practice—technically and economically. 
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EAST LANSING, MICH. 


has five Permutit fully automatic Zeolite Water 
Softeners, and two Permutit Iron Removal Fil- 
ters. Only a portion of the installation is pictured. 
The entire plant softens 1,000,000 gallons of water 
per day. Permutit equipment was chosen because 
of the small space requirements, dependable un- 
interrupted service with a minimum of atten- 
dance, and the elimination of sludge disposal. For 
complete information about a Permutit installa- 
tion, write for our municipal water softening 
bulletins. The Permutit Company, 330 West 42nd 
Street, New York. World’s Largest Manufacturer 
of Water Conditioning Equipment. 


Anchoring 36” Mono-Cast Doublex Simplex Pipe 


© to cross pieces laid between piling, a part of the 
oo rm UW 3 outfall sewer section of Waukegan, IIl’s., new sew- 


age system. For literature on Doublex Simplex Pipe 


aa . ° and Fittings, address American Cast Iron Pipe Co., 
Mht Conddliming Spugoment Birmingham, Ala, 
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EQUIPMENT NEWS 
AND LITERATURE REVIEW 


Coleman pH Electrometer 

Wilkens, Anderson Co., Chicago manu- 
facturers of “WACO” laboratory equip- 
ment, are offering the “Coleman pH Elec- 
trometer” for plant or laboratory use in 
direct reading of pH values. 

The “Coleman pH Electrometer” is of- 
fered as an instrument especially suitable 
for obtaining direct pH readings in heavy 
bodied, turbid, colored, greasy or gaseous 
materials—no matter whether passive, ox- 
idizing or reducing in nature. With the 
specially sealed “glass” electrode (fea- 
tured) it becomes only a matter of seconds 
to immerse the electrode bulb in the mate- 
rial to be tested, adjust the dial to the 
“null” point, and read (direct) pH values 
from 1 to 14 within 0.05 pH accttracy. 

Through adaptation of a built-in elec- 
tron amplifier, the reflecting galvanometer 





Coleman pH Electrometer 


has been eliminated, whereas the classic 
potentiometer circuit is retained and makes 
feasible the use of a more rugged gal- 
vanometer. No preparation of electrodes 
is required, other than rinsing, and the 
readily portable unit is subject to rela- 
tively rough handling without injury. 
For further information concerning the 
Coleman pH Electrometer, which is of- 
fered at a reasonable price, and on a 
free trial-demonstration basis, address: 
Wilkens, Anderson Co., 111 North Canal 
St., Chicago, II]. 
v 
Combination Unit Refrigerator- 
Incubator 

refrigerator-incubator 
Phipps and 
laboratory 


A dual service 
unit has been developed by 
Bird, Inc., manufacturers of 
supplies and equipment, Richmond, Va. 
This unique laboratory unit, by its divi- 
sion into two insulated chambers and close 
temperature control, provides in the right 
hand compartment an even incubating tem- 
perature of 20 deg. C.; and, in the left, 
whatever refrigerating temperature may be 
desired between 18 and 5 deg. Centigrade. 
Methyl Chloride is used as the refriger- 
ant in a 4% H.P. (110 V.) motor driven 
double cylinder reciprocating type com- 


pressor. The all steel cabinet with Alum- 
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Unit Refrigerator-Incubator 


Combination 


inum Dulux finish, has exterior dimen- 
sions 26% in. depth, 51% in. width, 71 in. 
height. Forced air circulation, for positive 
and even temperature control, is provided 
and the mercury thermostat control unit 
is easily adjustable and readily accessible. 
The maximum variation in the incubator 
compartment is guaranteed at plus or 
minus 1 degree C. as demonstrated by 
units in service. This is accomplished with 
unique cold air intake slide-valves and a 
75 watt heating unit within the forced cir- 
culation ducts. 

For a more detailed description of the 
design and operation of this “two-in-one” 
laboratory unit, request literature from 
Phipps and Bird, Inc., 915 E. Cary Street, 
Richmond, Va. 


v 
New Copperas Supply 


From Faesy and Besthoff, Inc., distribu- 
tors of chemicals of New York City, 
comes the announcement that this firm 
has arranged with a large titanium oxide 
producer to handle its output of ferrous 
sulphate (copperas) for distribution in 
the water and sewage field. 

Although considered a_ by-product by 
the producer, the crude copperas is beihg 
put through a refining process, productive 
of high grade sugar of copperas with one 
less molecule of water of crystallization 
than ordinary copperas, and therefore a 
product (Fe SO.:6 H.2O) richer in iron 
content. It is claimed to be subject to 
storage in bulk without caking, and to be 
a free flowing product for handling 
through dry feeding machines without dif- 
ficulty from bridging or corrosion. 

Those interested in the use of ferrous 
sulphate would do well to request further 


information and a sample from Fags 
and Besthoff, Inc., 22 East 40th St., New 
York City. 

v 


Automatic Pressure Compensater 

In measuring the flows of compressible 
fluids such as air and gas, variations jn 
the static pressure of the flow directly 


influence the flow reading. To prevent 
errors from this source, The Foxboro 
Company has developed the Automatic 


Pressure Compensator for Foxboro Flow 
Meters. 

The Compensator (illustrated) is merely 
a simple spiral pressure tube connected to 
a lever. As the line pressure changes, 
the calibrated spiral adjusts the multipli- 

















Foxboro Compensator 


the linkage between the float 
and pen arm. Thus continuous, instan- 
taneous and accurate compensation for 
pressure changes is obtained automatically. 

For further details address The Fox- 
boro Co., Foxboro, Mass. 


cation of 


v 


Morris Machine Works Elects New 
Officers From Within 


Morris Machine Works of Baldwins- 
ville, N. Y., announces that changes in its 
executive personnel, incident to the death 
of Windsor Morris, have resulted in the 
election of Carl Lager as President, and 
Pierce J. McAuliffe as Vice President and 
General Manager. 

Carl Lager, the new president, joined 
the organization as its Chief Engineer, 
forty-six years ago, and during this period 
has taken a leading part in the develop- 
ment and application of centrifugal pumps. 

Pierce J. McAuliffe joined the company 
in 1910 and was in charge of their New 
York office until taking up his new duties 
at the plant. 

The village of Baldwinsville, where the 
plant is located, can be called the cradle 
of centrifugal pumps, for it was there 
that the first centrifugal pump was built. 
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N O one would deliberately pick a swampy 
right-of-way for a pipe line. Yet that was the 
unavoidable condition encountered on the 
19-mile water-supply line from Lake Canan- 
daigua to Palmyra, N. Y. And, so, straight 
through the muck and marshes the workmen 
went—simply assembling (NOT fabricating) 
the joints in watery ditches ... and making a 
bottle-tight job of it, too! @ That's one of the 
great advantages of using Dresser Couplings 
—you don’t need to worry about the kind of 
terrain or weather. @ A mile of this Palmyra 
line extends into the lake. Full details of the 
special Dresser Couplings used on this in- 
take section are available on request. Also 
ask for folder No. 355, which gives you the 
story of Dresser permanent tightness, flexi- 
bility, simplicity, strength, and true economy. 
S$. R. DRESSER MFG. COMPANY e BRADFORD, PA 


in Canada: Dresser Mig. Company, Lid, 60 Front St., W., Terente, Ont. 





No mercury to be lost by sudden 
high pressures, excessive rates, or 
improper manipulation of valves. 


. Throat pressure is tightly sealed 


and can operate under a vacuum, 
permitting the Unit to be located 
below, level with, or even above the 
effluent pipe. (No pit in the pipe 
gallery floor is necessary for in- 
stallation !) 


. If sand or sediment collects in 


diaphragm chamber, it can be eas- 
ily blown out at the bottom tap 
without interfering in any way 


with the adjustment or operation. . 


~ Diaphragm Pendulum Unit Operation of 
Filtration Plant Gauges Has Many Advantages: 


1. 





4. One standard Unit can be used for 


various differential ranges by 
simply changing the length of the 
pendulum. The pendulum furnish- 
es a means of resistance entirely 
unaffected by temperature, fatigue, 
or atmospheric conditions. 


. Overloads do not affect the accu- 


racy. The diaphragm will stand 
pressures never reached in filter 
plant operation. 


. The accuracy can be checked eas- 


ily by a standpipe giving artificial 
differential equal to half maximum 
rate. 


Bulletin 240-A gives complete information. 


9 Codding Street 


For Water Works and Filtration Plants 


Venturi Meters for Main Pipe Lines; Venturi Rate of Flow Controllers; Builders Rate of Flow and Loss of 
Head Gauges; Venturi Manual Master and Clear Well Master Controllers; Chronoflo Long Distance Meters; 
Registers and Recorders for Open Flumes; and Chemical Feeders. 
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58 Eou1pMENT News AND LITERATURE REVIEW 





CATALOGS AND TRADE LITERATURE RECEIVED 


| Any of the publications reviewed in this column can 
be secured from or through Water Works & Sewerage, if 
such is preferable. | 


“Victor Pumps”—From Kimball-Krogh Division of Vic- 
tor Equipment Corporation, for 60 years builders of pumps, 
come two bulletins. One describes the Kimball-Krogh Deep 
Well Turbine Pump; illustrates its unique features of construc- 
tion; sets forth the reasons why trouble free operation, econ- 
omy, and satisfaction of long time users has been the history 
hehind the product of one of the oldest pump makers. 

The “Victor Kimball-Krogh 


Non-Clogging Sewage Pumps,” featuring impellers of the “two 


second bulletin is devoted to 


vane” semi-open type without wearing rings. Three other im- 
portant features to prevent solids accumulation and binding are: 
the special lip formed on the suction plate and extending into 
the eve of the unique impeller; the concave cross-section of 
the vanes; the angle and curve of the vanes—all of which are 
effectively illustrated. These and other special features of Kim- 
ball-Krogh Sewage Pumps make this well gotten up bulletin 
worth trying for. For the Sewage Pump Bulletin ask for No. 
610; for the Deep Well Turbine Bulletin ask for No. 250-B. 
Address, Victor Equipment Co., 515 Harrison St., San Fran- 
cisco, Calif. 

“Spiral Baffled Settlers”--From 
Steel Co. has been received a brochure which presents the ad- 


Pittsburgh-Des Moines 
vantages and features of economical circular steel coagulation- 
sedimentation tanks, equipped with steel spiral baffles, insuring 
effective displacement and eliminating short circuiting. An en- 
gineering bulletin, in fact, the brochure discusses construction 
features and, by drawings, it pictures arrangements and design 
layouts for baffle, mixing chamber compartments, center out- 


let, sludge take-off piping, etc. The manufacturer’s slogan— 


“A Steel 
pecially adaptable and economical for small to medium sized 


Tank Bears Its Manufacturer’s Guarantee.” Es- 
water treatment plants, “Steel Sedimentation Basins with In- 
ternal Spiral Baffles” 


dress Pittsburgh-Des Moines Steel Co., Neville Island Station, 


will interest engineers. For a copy, ad- 


Pittsburgh, Pa. 


“Asbestos Bonding”—Bearing this cover title is a 12 page 


booklet, just published by the Armco Culvert Manufacturing 


\ssociation, which describes the method of “asbestos bond- 


ing” of bituminous materials to the galvanized surface of cor- 
rugated iron pipes. Asbestos fibers, mixed into the hot zine dip 
are embedded in and become a part of the zinc coating, after 
which the pipe is coated with bituminous enamel and the in- 
vert is heavily paved in the usual way. The result—greater ad- 
hesion and the increased “plastic range’ extends and insures 
the service life of Armco Paved Invert Pipe. Developed pri- 


marily for sewer service or the handling of corrosive trade 


wastes, it has other applications where long wear, light weight 
“Asbestos Bonding— 


and permanence are sought. For a copy of 


an Improvement in Corrugated Pipe”—address, Armco Cul- 


vert Manufacturers’ Association, Middletown, Ohio. 


“Sludge Incineration”—In a new brochure—the third of 


a series—Nichols Engineering and Research Corp., present a 


description of the Nichols-Herreshoff Sludge Incinerator, in- 
stalled and successfully operated for more than a year at the 
Dearborn, Mich., Sewage Disposal Plant. Accurate data cov- 
ering operating results, cost of installation and remarkably low 


operating costs at Dearborn are set forth. In an accompanying 
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letter the manufacturer points to the sustained operation at 


Believed to be the 
first commercial installation of an incinerator capable of han- 


far less than predicted and guaranteed costs. 


dling the total sludge output of a sewage plant, the Dearborn 
results are worthy of study. Request Nichols-Herreshoff In- 
cinerator, Bulletin 204. Address, Nichols Engineering and Re- 
search Corp., 40 Wall St., New York City. 

“Ideal Gas Boilers”—A new bulletin of this tit'e received 
from American Gas Products Corporation (Division of Amer- 
ican Radiator Co.), describes and illustrates the several types 
and styles of “American” gas-fired boilers. Amongst these is 
an “Ideal” best suited for burning sludge gas at sewage treat- 
ment works—of which 12 units are being installed at Cleveland’s 
new plant. Distinctive features, sizes, dimensions and ratings 
are listed; standard and special boiler appurtenances are de- 
scribed and illustrated. To Sanitary Engineers this new bul- 
letin will prove enlightening and useful. Ask for “Ideal Gas 
oilers”—address, American Gas Products Corporation, 40 West 
40ch St., New York City. 

“Cast Iron Sewers”—Two interesting recent ‘nsta‘lations 
of C. I. Sewers are described in the last issue of ACIPCO’S 
Pipe Progress. The rate of increase in the adaptation of cast 
iron pipe in sewerage is not generally realized until actual ac- 
counts and pictures, which tell how, where and why, reveal 
an impressive growth. The stories in the last issue of Pipe 
Progress are on the sewerage projects at Waukegan, IIl., and 
La Crosse, Wis. If you are missing Pipe Progress (issued 
quarterly) get on the mailing list. Address American Cast 
Iron Pipe Co., Birmingham, Ala. 

“Cook Deep Well Pumps”—lIn a folder, Cook Deep Well 
Turbine Pumps are illustrated and described. Features include 
padded bow] vein; streamline construction ; enclosed pump shaft; 


flanged column; automatic self-oiling for positive non-leak 
lubrication. Ask for Bulletin 36. Address, A. D. Cook, Inc.. 


Lawrenceburg, Ind. 

“Champion Sewer Cleaners’”—Describes and illastrates the 
*Standard,” “Power” and “Junior” models of O. K. Cham- 
pion Sewer Cleaners in action; also accessories. The “Power” 
model employs a 7 HP. Le Roi engine to pull through the 
cleaning buckets. Vor this new bulletin, address the Cham- 
pion Corporation, Hammond, Ind. 

“Ford Copper-Horn”—In an attractive folder illustrated 
in red, gold and black, Ford Meter Box Company shows how 
and why the “Copper-Horn” may he installed on services to 
support the water-meter in basement installations when attached 
to the service riser pipe. Features: ease of installation, econ- 
omy in couplings, ells and nipples, ease of meter removal and 
service shut off. For a copy of this attractive informative 
folder and the publicity poster, “Water—The Biggest Business 
on Earth,” address, Ford Meter Box Company, Wabash, Ind. 

“Mechanical Lifters’—In a new circular Lewis-Shepard 
Company list and describe several types of mechanical lifting 
trucks, portable elevators. Especially useful for handling and 
stacking packaged chemicals is the portable elevator. For han- 
dling one ton chlorine containers the easy rolling, three wheeled, 
Lift (Jack) Truck is especially useful. For Circular 320, 
address, Lewis-Shepard Co., 258 Walnut St., Watertown, Mass. 

“Acid Pumps’—In a new bulletin Lawrence Pump and 
Engine Co. announce their new line of pumps especially designed 
and constructed for handling corrosive liquids such as acids and 
ferric-ch'orine. The bulletin descriptive of the “V. S.” pumps 
gives performance tables, dimensions, parts, etc. Request copy 
of Bulletin D122 “V. S. Pumps,” from Lawrence Pump and 
Engine Co., P. O. Box 70, Lawrence, Mass. 

“Copper & Brase”—The official monthly bulletin of the 
Copper and Brass Research Association for June contains an 
interesting history of the part played by copper in pure water 
supply which pictures a copper water pipe 5,500 years old re- 
covered from one of the pyramids of Cheops in Egypt. For a 
copy, address, Copper and Brass Research Ass’n, 420 Lexing- 
ton Ave, New York City. 

















Peoples Gas Building GENERAL OFFICE 
Chicago, Ill. 


ti 
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BIG or little PROBLEMS 


it’s all the same to “Lynchburg” 


Because of our modern equipment —designed to expedite 
the handling of the UNUSUAL—both BIG and little 
problems are handled with dispatch . . . Thousands of 
interchangeable patterns are carried at all times, ready 
to be assembled for instant use in casting combinations 
of all sizes and shapes . . . No “Special” is too big or 
difficult for us to handle, and Prompt delivery is the key- 
stone of “Lynchburg Service” .. . Write, Wire, or Phone 
“Lynchburg” for quick estimates. 


Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings and Flanges. From 1” to 84”. 
Super-de Lavaud Centrifugal Cast Iron Pipe. 





Special Iron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


LYNCHBURG, VIRGINIA 50 Broad Street 
New York, N. Y. 





















pH and CHLORINE 


eae 7 CONTROL 
EQUIPMENT | 


with 
a 5-YEAR 
GUAR- 
ANTEE 


LONG RANGE SLIDE COMPARATOR 


Consists of a complete Chlorphenol Red Slide 
Comparator, shown on right; additional Brom- 
thymol Blue and Phenol Red color standard slides ; 
vials of indicator solutions, with pipettes and 
nipples ; 14—5Scc test tubes; all contained in wood- 
en carrying case. Covers range pH _ 5.2-8.4. 
All color standards guaranteed for 5 years. 











Base and slides molded from Bakelite. Each 
slide contains 9 standards covering 1.6 pH _ units. 
Works on slide principle. No loose standards to 
handle. Loss or breakage of standards or error 
due to reading standards incorrectly, eliminated. 


Price complete, F.O.B. Balto........... $40.00 
Modern pH and Chlorine Control, 


a 54-page handbook containing descriptions of all our 
equipment, a simple explanation of pH control, and its 
practical application to numerous problems, sent free on 


request. 
W. A. TAYLOR & CO., INC. 
872 Linden Ave. Baltimore, Md. 











Only 55% as heavy as sand and immune from 
the cementitious action of iron and manganese 
compounds, Anthrafilt forms a filter bed that 
stays level—that does not have to be rebulit every 
two years or so. 


An Anthrafilt bed can be cleaned of iron and 
manganese deposits by the simple process of back- 
washing. Acid or alkali treatment is not required 
as in the case of silica sand. 





Anthrafilt is free from mounding tendency and 
its light weight is also an advantage. 


References, samples and additional information 
on request without obligation. 


SCRANTON, PA. 





G. B. FILLMORE H. H. SHAVER 


General Sales Agent 





ANTHRAFILT 


_ OVERCOMES RIDGING and MOUNDING 


THE HUDSON COAL CO. 


Asst. Gen. Sales Agent 


, 
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Alvord, Burdick & 


Howson 

Engineers 

John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 


Chester, Campbell, Davis 


& Bankson 


The Chester Engineers 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Treatment, Power Develop- 
ment and Applications, Valu- 
ations and Rates. 
iY Liberty Ave., Pittsburgh, 

e. 








Black & Veatch 


Consulting Engineers 
Sewerage. Sewage Disposal, 
Water Supply, Water Puri- 
fication, Electric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re— 
ports and Laboratory. 
-% Black, N. T. Veatch, 
r 


Mutual Bldg., 
Kansas City, Mo. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert-Timanus 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations. 

Kansas City, Mo., 107 W. 
Linwood Blvd. 

Albany, New York 

11 No. Pearl St. 

Cincinnati, O. 
Transportation Bldg. 


Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


Nicholas S. Hill, Jr. 


Consulting Engineer 
Water Supply, Sewage Dis- 


posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, 


Design, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis- 

posal, Water Supply and 

Purification. 

50 Church St., New York. 





Sheppard T. Powell 





Morris Knowles, Inc. 
Engineers 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 





Whitman & Howard 











Fuller & McClintock 


Engineers 
F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
Ernest W. Whitlock 
H. K. Gatley 
Sewage Treatment, Sewers, 


Waterworks, Purification, 
Drainage, Waste Disposal, 
Valuations. 


11 Park Place, New York 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 








Malcolm Pirnie 


Engineer 
Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 


Supervision and Operation. 
Valuation and Rates. 
oy 43rd St., New York, 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 





P. S. Wilson 





Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. 








CAN WE HELP YOU? 


On other pages in this issue you will find described new and improved equip- 
ment, etc., as well as reviews of recent trade literature received by us. By request- 
ing the literature described you will be able to keep your catalog file complete and 


up to date. 


To our readers desiring additional help or information we will be glad to assist 
you in securing more complete information or data on any equipment or product 
you need. Use the convenient blank below—no cost or obligation. 








WATER WORKS & SEWERAGE, 155 East 44th Street, New York, N. Y. 


Gentlemen:—We are interested in the following items and would appreciate your assistance in securing more complete information. 


a eT eee 


ADDRESS 
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What Good Is a Leaky Reservoir? 


The picture shows a storage reservoir constructed by the City of 
Danville, Pa. After two unsuccessful attempts to render the struc- 
ture watertight by the use of ordinary joint filler, the Inertol Com- 
pany was called on the job. The joints were filled with Inertol Hot- 
mastic and the entire inside of the structure was given two coats of 
INERTOL Standard. The treatment was a perfect success and the 
reservoir remained absolutely tight since. 


For waterproofing reservoirs and similar structures, the best 
materials are just good enough. Inertol Products and Inertol 
Consulting Service will save you a lot of time, worry and 


expense. 
WRITE FOR INFORMATION TO 


INERTOL COMPANY, INC. 








447 Sutter Street 
San Francisco, Calif. 


40! Broadway 
New York, N. Y. 
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T ype CD Rate of FlowController |_ 
Accurate | j 


s 
Sensitive 
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PRODUCTS 

Automat Boder 
Blowdown 

Basin Level Controtters 

Chemical Proportioners 

Clanthers 

Coagulant Feeders 

Dechlorinators 

Depth Couges 

Directional Flow 
Controtiers 

Disk Filters 

Dry Chemical Feeders 

Filtration Plants 

Filter Underdr ams 




















Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


Flow Indicators 


ont THE only duty of the diaphragm is to move 
Hydraulic Valve Control the small CD balance weight and the 
Iron Remora Pant light control pilot, both of which are inside 


Mydrodarce Puritiors 
—" the casing. Power for moving the control 


Softeners 


Lime Saker nd valve is obtained from an outside source 
seonomneoes so that the measuring efficiency of the 
saieoataae venturi tube is not impaired. Stuffing box 


Out Removal Filters 


eee and pivot friction is eliminated. Asa 


Pressure Filters 


Recorbonsting Lavigment result— the Infilco Type CD Rate of Flow 


Rate of Flow Controtiers 


rchce e Controller is exceptionally accurate and 


Sampling Tables 


Seleneid Operated 4-Way sensitive throughout its operating range. 


Samer ond Dotrnting SEND FOR BULLETIN 67 
International Filter Co. 


Water Softening and Filtration Plants 


Taste and Oder Removal pr dec et = 
5@ Cast Vv. Buren Street. Cricago FS 


INTERNATIONAL 





AUMUTOUNEUEDA SUAS LAUTAN 


MMH 


Use Sika to stop the inflow of water through 
dams, walls of pump houses, man-holes, filter 
beds, sewage tunnels, etc. Sika mixed with 
portland cement is easily applied by hand and 
will successfully seal off infiltration from under- 
ground streams even under pressure. 














Write us about your problems. 


Sika, Inc. 


1943 Grand Central Terminal, New York City 


UTE eee LU UL LL LLL 








Venturi Tubes and Infiice 
Merers 




















Water Stilts 
Wet Chemnal Feeders 
Leolite Water Softeners 
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FERRISUL—An excellent 
coagulant 
SANTOSITE—An efficient 


erate MesSaelaleliilia:| Mma-teltiaiale| 
ogent for removing dis- 


A dependable product solved oxygen 
in dependable equipment 
Weccsats Ueainad Cama h Pe 


Sr. Louis.USA 


el a 




















WATER 
PURIFICATION 
CONTROL 


A Short, Non-Technical, Informa- 
tive, Practical Handbook and 
Guide for the Plant Operator. 

By 


EDWARD S. HOPKINS 


Principal Sanitary Chemist, Bureau of Water 
Supply, Baltimore, Md. 


yes is a handbook for which there has been gen- 

uine need in the water-works field for a number 
of years. Its audience is the plant operator. It is 
particularly designed to meet his needs. It is a book 
of simple discussion and simple directions. It aims 
to present the practical, usable facts in systematic 
form. 





| COAGULATION 


Time of Mixing, Floc Characteristics, pH Con- 
trol, Color Removal, Iron and Lime Coagula- 
tion, Use of Sodium Aluminate, Manganese, Co- 


agulation Control. 


Il SEDIMENTATION 


Effect of Settling on 
Baffled Basins. 


Plant Control. Cross- 


III FrmrTration 


Filter Beds, Controllers, 
Care of Filter Beds, Muée@ Deposit Formation, 
Sand Cleaning, Filter Control Records. 


Rate Filter Washing, 


IV DISINFECTION 


Chlorination, Ultra Violet Ray and Ozone Treat- 


ment. 


V TAstes ANn Opors 
Superchlorination, Chloramines, Activated Car- 
bon, Aeration, Permanganate, Algae Control. 


VI CorrectIivE TREATMENT 


pH Control, Effect of Corrective Treatment. 























VII Prant Controt Data 
Standards of Purity. 
POST PAID 











WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, IIl. 
Gentlemen : 

Please mail me a copy of WATER PURIFICATION 
CONTROL. My check or money order for $1.75 is 
enc‘osed. 
VAME 
POSITION 


EE Oe ee eee ee Teer eT WW&S-7-36 
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| IMPROVED COAGULATION FAST FLoe 
plus ECONOMIES 


BLACK ALU M—Activated carbon. 
compounded. Fast floc formation. Better 
defined floc. Stabilizes sludge. Cond’tions 
filter sand. 


COAG — Contains 
activated carbon and 
other coagulating 








compounds. “Highly efficient, and lower 
| in cost than regular alum. For infor- sa eR | 
mation address: hee econo 





Activated Alum Lorp. 


Main Office: 80 BROAD STREET, NEW YORK 











METER SETTINGS 
je MODERATE 


CLIMATES - 


Ford Yokes and Type X Meter 
Box Covers prov:Je protection 
for the meter and maximum 
convenience in meter reading 
and changing. 





WRITE FOR CATALOG. 


FORD METER BOX CO. | 
WABASH, INDIANA, U. S. A. Naat lh asain 











ONLY GLASS STANDARDS 
are always ACCURATE 


Noted authorities and all leading firms of 
the water supply field are using the Hellige 
non-fading, and, therefore, permanently reli- 
able, glass standards and handy Hellige 
Comparators as they offer exclusive features 
and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. 


pH 


AND 


CHLORINE 
CONTROL 












Write today for detailed information. 


SHELLIGE. Inc. 


3702 Northern Blvd., Long Island City, N.Y. 
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‘METHOD OF 
WATER MAIN CLEANING 


NATIONAL WATER MAIN CLEANING CO. 


SOCHURCH ST. NEW YORK 
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JOINTS made with MINERALEAD 


withstand EXTRAORDINARY VIBRATION 
fey ead about the 15-Hour—90,000 blow—Power 
le slit Write for the illustrated story. @ The 
ingot form is easy to handle—and economical. @ Defi- 
nitely speeds up the job. @ Isn’t bothered by weather 


—even by floods—when stored out-of-doors. Address 
The ATLAS MINERAL PRODUCTS COMPANY of Pa. 
MERTZTOWN - . - - - 


PENNSYLVANIA 

















Pressure : Sewer : Culvert : Subaqueous. — 






ri 


—_ 





TOLK JOINT REINFORCED CONCRETE PIPE 


Ampere, N. J. 


LOCK JOINT PIPE CO. _ Est. 1905. 











ak 


ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 


Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 





























Chicago Rawhide 

















END SCORING 


Save shafts, save labor with Mabb's Type 
Chicago Rawhide braided (Hydraulic) 
packing that never hardens—retains its 
natural oil, never heats—is self lubricating 
and contains no grit like hemp, flax, etc.; 
is self-flushing. Good to the last strand 
— just add more. None to 
pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co. 
1283 Elston Avenue. 
Chicago, U.S.A. 


Hydraulic 
Packing 


(MABB’S TYPE) 



















It's Not 
Too Early 
To Plan For. The 


NEW ENGLAND 
WATER WORKS 
ASSOCIATION 


Annual Convention 
to be held at 


HOTEL 
PENNSYLVANIA 


NEW YORK CITY 
Sept. 22-25, 1936 


The September issue of WATER 
WORKS AND SEWERAGE will be dis- 
tributed at the Convention and copies 
will be in the hands of readers before 
they leave for the meeting. 


A well-known business analyst said 
recently: ‘Business enters into the sec- 
ond half of 1936 with confidence. 
Sufficient acceleration has been at- 
tained to assure continuance of for- 
ward progress during the third quarter, 
with a brisk upturn developing during 
the Fall period.” 


Any plans for advertising and sell- 
ing in the Waterworks and Sewerage 
field should provide for liberal space 
in the September Convention issue of 


WATER WORKS AND SEWERAGE. 


FORMS WILL CLOSE SEPTEMBER 10TH 
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Water Control Equipment 





You will be interested in the complete line 
offered by MUELLER. Write for catalogs 
of the equipment in which you are in- 


terested. 
MUELLER CO. . . Decatur, Ill. 
Factories: Decatur, Ill.; Chattanooga, Tenn.; Los Angeles, 


Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 




















* Finesse in Swimming Pool Operation with * 


CHLOR-O- FEEDERS! 


Exact and independent con- 
trol of each chemical used in 
swimming pool water is pos- 
sible with Triplex Chlor-O- 
Feeder illustrated. Each chemi- 
cal may be separately adjusted 
to required dosage. 


This COSTS LESS but IS 
WORTH MORE than other 
devices, as it permits greater 
accuracy of control. Worth in- 
Triplex Chlor-O-Feeder vestigating. 


% PROPORTIONEERS % Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


+4444 4a 
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for Water and Sewage Treatment 


110 100 bs. F;F VERSON 


of Chlorine Metered-Feed 
per day... CHLORINATORS 


Here at last is a reasonabl 
$375.00 ae, accurate, chlorinates 

that anyone can operat 
and up safely. EVERSON Model 
G. Series Chlorinator offering for the first 
time: Any delivery from 1 to 100 Ibs. of 
chlorine per 24 hours; Metered-feed; Inti- 
mate mixture of gas in water-sealed self- 
venting chamber; Protection against back- 
flooding by an automatic vacuum break, 
non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip- 
ment designed, manufactured and guaran- 
teed by “The Swimming Pool People,” 
specialists in water conditioning for two 
generations. 


Write for EVERSON MFG. CO. 


Bulletin “GC” 633 W. Lake St., Chicago, U.S.A, 














Simple 
| Accurate 
Sturdy 


NEW YORK 
101 Park Avenue 3104 S. Michigan Avenue 945 N. Main Street | 





i} Today’s Meter! 






Sparling Main-Line Meters, Totalizers and 
Recorders meet today’s demand for accuracy 
and efficiency in the handling of water depart- 
ment affairs. Built to fit the needs of any 
city from the largest to the smallest and in 
use from Maine to California. Their low first 
cost is quickly absorbed by the sav- 
ings they make possible in operation. 





Ask your nearest office for full in- 
formation. Bulletin 303W on request. 


».. SPA PLING 


CHICAGO LOS ANGELES 











Arrowhead Grating & Treads 


Engineers’ Handbook sent on request. 


ARROWHEAD IRON WORKS, Inc. 
431 W. Sth St., Kansas City, Mo. 








STREET, SEWER AND WATER CASTINGS 


Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 








passers is important. It is equally important 
at the water itself be guarded from pollution. 
Both are economically and unfailingly accom- 


le: protect Water Works prope from tres- 
t 





plished by Stewart Fences. Send for catalog. 


me The Stewart Iron 
~ Works Co., Inc. 
328 Stewart Block, 
Cincinnati, Ohio 
(1886—Golden 
Anniversary—1936) 

















EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump =e. 2” Suction 
+ a Discharge. Capacity 1400 G.P.H. Weight 
8. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 

NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas Building 
Catalog ‘“‘T’? Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 

















Copies of February, 1936, Water Works and 
Sewerage are needed. Any subscriber supply- 
ing one will have his subscription extended 
three months. 

WATER WORKS AND SEWERAGE 

Daily News Building, Chicago, Ill. 
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Use LAMOTTE EQUIPMENT /or 
pH Control—-Residual Chlorine Control 
Boiler Feed Water Control 








LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 






















































M~ slogans are but gracefully 
arranged words. Our slogan—"The 
World's Largest Water Developers.” has 
been solidly built through fifty-three 
years of distinguished service. 


Our hydrological engineers under- 
stand and have solved many water prob- 
lems for many Cities and Industries. To- 
day thousands of Layne high efficiency 
pumps are serving cities, industries, 
mines and irrigation projects. 


All that we have learned in half a 
century of experience is at your serv- 
ice, without obligation. For literature 
write LAYNE & BOWLER, INC., Dept. D 
Memphis, Tenn. 





LAYNE PUMPS 


and WELL WATER SYSTEMS 





AFFILIATED COMPANIES: 
Layne-Arkansas Co., Stutt- 
gart Ark. : Layne-Atlantic 
ice Norfolk, Va. : Layne- 


: Layne-Northern Co., Inc., 
Mishawaka, Ind. : Layne- 
Loulsiana Co., Inc., Lake 
Charles, La. : Layne-New 
York Co., Inc., 
City : Layne-North Central 
Co., Chicago, Ill. : Layne- 
Northwest Co., Milwaukee, 
Wis. : The Layne-Ohlo Co., 
Columbus, 0. : Layne-Bowler 
New England Co., Boston, 
Mass. : Layne-Texas Co., 
Houston, Tex. : Layne-West- 
ern Co., Kansas City, Mo. : 
International Water Supply. 
we. Fort Erle, N., Ontario, 
an. 






53 YEARS of (> 
Water Produc o. 








AccipEents 
are gust 
mctdeuts 
to stu dy 

UG 


Chain-Lin 








Pittsburgh Chain-Link Fence 
is made to resist not only the 
ravages of time and the ele- 
ments, but also the inevitable 
accidents of everyday use. De- 
signed for resilience, Pitts- 
burgh chain-link fabric absorbs 
shocks, and after ordinary im- 
pacts, returns to its original 
shape. Erected on a strong 
frame of heavily zinc-coated 
steel, it will give many years 
of highly satisfactory service. 
Write today for estimate of 
cost of fencing your property. 


PITTSBURGH STEEL CO. 


754 Union Trust Building, Pittsburgh, Pa. 














SALES ENGINEER, experienced with es- 
tablished office, Architects Building, 
Philadelphia, desires additional repre- 
sentation mechanical line for sewage dis— 
posal and equipment for swimming pools. 
References. J. W., % Water Works and 
ene, 400 W. Madison St., Chicago, 





WATER WORKS SUPT.—Graduate Cornell 
Civil Engineer, 30 years’ experience in 
municipal work and 5 years as water 
works supt. in midwestern city, seeks 
similar position. References supplied. 
Available at once. Address E. M. S., % 
Water Works and Sewerage, 400 West 
Madison St., Chicago, II. 





SANITARY ENGINEER: Age 27. Married. 
M. I. T. graduate. Two years’ experi- 
ence in water works, water main layout 
and job cost estimating. Has had suc- 
cessful experience in water waste sur- 
vey work as engineer in charge. Now 
employed but desires better opportunity 
in this type of work. Best references. 
Location immaterial. Address T. A. L., 
care Water Works and Sewerage, 155 E. 
44th St., New York City. 





ANITARY ENGINEER—B. S. Pennsyl- 
vania State College, 1935. Interested in 
any position in sanitary engineering. 
Four years’ experience in pipe work be— 
fore attending college. Temporary work 
Since graduating. References furnished 
on request. Available immediately. Ad- 
dress W. M., % Water Works and Sewer- 
age, 400 W. Madison St., Chicago, TI. 
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POSITIONS WANTED 


This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 























OPERATOR OF PUMPS, powered by elec- 
tric motor, gas engine or Diesel engine; 
also can take care of and read water 
meters. I am a married man and can 
give good references. Address R. A. M., 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, IIl. 





POSITION WANTED — As superintendent 
filtration, chemist and bacteriologist, or 
operator chemist and bacteriologist, of 
small or medium sized plant, by young 


man technically educated, industrious 
and ambitious for plant betterment. 
Eleven years’ experience. May I have 


the opportunity of communicating with 
you? Address J. Z. C., % Water Works 
& Sewerage, 400 W. Madison St., Chicago. 





SANITARY ENGINEER-CHEMIST: Grad- 
uate Sanitary Engineer (M. S. degree) 
with eight years’ experience in water 
works and sewerage operation; and an- 
alysis of water and sewage. Wants oper-— 
ating position in water works or sewerage 
field; preferably in Southern states. Age 
30, married and now employed. Address 
A. U., % WATER WORKS AND SEW- 

ERAGE, 155 East 44th St., N. Y. C. 





CHEMICAL AND SANITARY ENGINEER: 
39, married. M.I.T. graduate. Nine years’ 
local and foreign experience. Design, 
construction and operation of public and 
industrial water purification plants. Iron 
removal. Waste disposal. Bacteriologist. 
Good record, excellent references. Now 
employed. Location immaterial. Address 
J. E. K., Water Works & Sewerage, 155 

East 44th St., N. Y. C. 


CIVIL ENGINEER: 1935 graduate of Cor- 


nell University, degree of C. E. Desires 
experience, salary or location immaterial. 
Age 22. Address R. W. + Yo Water 
Works and Sewerage, 155 East 44th St., 
New York City. 





GRADUATE MECHANICAL ENGINEER: 


Two degrees. Thirty-one years of age, 
married. Seven years’ experience in 
water works construction and manage- 
ment. Past two years as Supt. of Water 
Works in a city of 70,000. References as 
to character and ability furnished upon 
request. Available immediately. Address 
“R, P.,”’ Water Works and Sewerage, 155 
East 44th Street, New York. N. Y. 





SANITARY ENGINEER. Age 25. Married. 


M. S. to be received in June from U. of 
Illinois. Research Assistant in sewage 
research (garbage and sludge digestion) 
for the past two years. One year experi- 
ence in State Highway Office making cost 
computations on Federal Aid work. In- 
terested in any position in sanitary en- 
gineering. Location immaterial. “F. H. 
W.,”” Water Works & Sewerage, 400 W. 
Madison St., Chicago, Il. 
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SANITARY ENGINEER—Will receive M. S. 


in Sanitary Engineering, June, 1936. En- 
gaged since March, 1934, as Research As- 
sistant in Sewage Treatment at Uni- 
versity of Illinois. Had responsible man- 
agement of Sewage Testing Plant and 
Laboratory. Age 24, married. “B. J. L.,” 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, Ill. 
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New and improved Dorr Clarifier drive head jor the Chicago Sanitary 
District’s 32-126 ft. Dorr Clarifiers. 








Proving Ground Test of a Dorr Clarifier Drive 


Tangential load 

Speed at point of load 
Effective Power Output 
Motor Power !nput 
Mechanical Efficiency 


* Fanivale 


lights. 


» power required by 8-50 


7600 Ibs. 

__ 1.655 ft./min. 
0.378 H. P. 
0.525 4. ?.* 
72.0 per cent 


watt incandescent 















































































Dor 


fier. 


ready for load test. Left: 
Drive head of a Dorr Clari- 


r Clarifier drive head, 


@ New Dorr designs have got to be right 
before they are placed in commercial opera- 
tion. What’s more, they’ve got to stand up 
and demonstrate their ability ‘‘to take it’’ 
under more severe conditions than they'll ever 
have to contend with in practice. 


Take, for example, the case of the recent 
“proving ground” test on the new and more 
efficient drive mechanism of 32 Dorr Clari- 
fiers, each 126 ft. in dia., for the Chicago 
Sanitary District’s Southwest plant. 


A steel boat, loaded with 25,000 Ibs. of pig 
iron was hitched to a 17 ft. 6 in. radius steel 
arm, attached to one of the new clarifier drive 
heads. A system of levers, power recording in- 
struments and a dynamometer was rigged up 
and yielded the test data recorded in the box 
at the left. 





Dorr Clarifiers at Chicago Sanitary District 


Since 1914, the Chicago Sanitary District has or- 
dered one hundred and nine (109) Dorr Clarifiers. 
Listed below are the four largest orders. 


North Side Plant... 42— 75 ft. Dorr Clarifiers 

8— 80 ft. Dorr Clarifiers 
15— 91 ft. Dorr Clarifiers 
32—126 ft. Dorr Clarifiers 
97 


Calumet Plant 
Southwest Plant 
Total 














Dorr equipment and Dorr methods always have been and 
always will be in a state of continuous evolution and 
betterment. 





CHICAGO 





THEE DORR COMPANY 'c. 


ENGINEERS °« 570 Lexington Ave., New York 


& TORONTO e 








DENVER « 


LOS ANGELES e 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES 


HOLLAND: Dorr-Oliver N. V. The Hague 
FRANCE: Soc. Dorr-Oliver, Paris 
GERMANY: Dorr Gesellschaft, m. b. H. Berlin 


ENGLAND: Dorr-Oliver Company Ltd., London 
AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne 
SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 

















ATLANTA 


“JAPAN: Andrews & George Co.Inc., 
ARGENTINA: Luis Fiore, Buenos Aires 





From the Atlantic to the Pacific W&T District Offices assure every customer prompt, efficient service in time of need 


THE CHLORINATION DOLLAR 


huge 


MUST BUY...ASSURED SERVICE Ee 


OR tomorrow's need, today’s chlorination dollar must provide assured ser- 

vice. No matter where or when,W &T service is ready, quick and capable. 
All the way from a simple repair job to vital help in a national emergency, 
W &T service is the kind that impels supervising health and water works 
officials to say “Call on W&T.” They do--and W&T men everywhere 
instantly respond. 

That's why W & T have the confidence and unqualified endorsement 
of the water works profession—and why W&T chlorinators are selected for 
the big jobs of chlorination. 

With W &T Visible Vacuum Chlorinators, repair jobs are seldom 
necessary. But with each installation goes W&T service — prompt, efficie', 
and ready for your call. Twenty-nine District Cffices throughout the lend 
stand ready to prove that each sale is an obligation — each installatio. 
another opportunity to do our part in protecting the Public Health. 

Provide for tomorrow's need by selecting W &T Visible Vacuum 
Chlorinators today. 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY ¢ BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER IS A STERILIZED WAT 





